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PREFACE  TO  THE  SEVENTH  EDITION. 


In  this  edition  I  have  added  an  account  of  Dr.  Mackenzie 
Davidson's  method  of  employing  the  Rontgen  rays  for  the 
detection  and  localization  of  foreign  bodies  within  the  eye,  a 
description  of  Mr.  Mules'  operation  for  ptosis,  and  three  tables 
prepared  by  Dr.  Louis  Werner  for  this  book,  which  give  the 
actions  and  relative  values  of  the  various  mydriatics,  myotics, 
and  local  anesthetics  used  in  ophthalmology. 

Many  minor  additions,  alterations  and   improvements    have 

also  been  made,  especially  in  respect  of  therapeutics,  and  there 

are  several  additional  illustrations. 

23,  Mbrrion  Square, 
August,  tqoo. 


PREFACE  TO  THE  SIXTH  EDITION. 


The  fifth  edition  of  this  book  was  issued  in  January,  1895, 
and  has  been  for  some  months  out  of  print. 

In  this  edition  the  pages  in  the  first  chapter  of  former 
editions  on  "  Some  Elementary  Optics "  have  been  omitted 
to  make  room  in  the  book  for  other  matter.  After  all,  it 
may  be  reasonably  expected  that  the  student  will  bring  with 
him  to  the  study  of  eye  disease,  not  only  a  good  knowledge 
of  the  anatomy  and  physiology  of  the  eye,  but  also  that 
acquaintance  with  optical  laws  which  is  required  for  the 
proper  understanding  of  the  refraction  and  accommodation  of 
the  eye,  and  of  the  theory  of  the  ophthalmoscope. 

The  other  chief  alterations  and  improvements  that  have 
been  made  are  in  chapters  xvii  and  xix.  In  the  former 
chapter,  more  attention  has  been  given  to  the  ocular  diseases 
and  symptoms  liable  to  accompany  diffuse  organic  brain  dis- 
ease and  diseases  of  the  spinal  cord,  and  an  account  of  the 
functional  derangements  of  vision  has  been  introduced.  In 
chapter  xix  the  tumors  of  the  orbit  have  been  treated  of  at 


X  PREFACE  TO  THE  SIXTH  EDITION. 

greater  length,  as  well  as  their  complication  with  affections  of 
neighboring  cavities. 

All  through  the  book  a  careful  revision  has  been  carried 
out,  and  many  minor  alterations  effected. 

23,  Merrion  Squark, 
March,  189J. 
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TO  THE  STUDENT. 

You    should    read   carefully  chapters    i,    ii,    and   iii,    omitting  at 

first  the   small    print,  either  before  or  immediately  on   joining  the 

Ophthalmic  Hospital  or  Department. 
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DISEASES  OF  THE  EYE. 


CHAPTER   I. 

THE  NUMBERING  OP  TRIAL-LENSES. 

The  lenses  in  trial-cases  and  in  spectacles  are  numbered 
according  to  the  metrical  system. 

The  lens  of  one  meter  (39  }4  inches)  focal  length  is  called  the 
dioptric  unit,  or  the  dioptry  (one  D),  of  the  metrical  system  ;  two 
D,  three  D,  four  D,  etc.,  indicate  the  number  of  meter  lenses,  or 
dioptries,  contained  in  each  of  these  lenses ;  two  D  is  therefore 
twice  as  powerful  a  lens  (its  focal  length  only  half  as  long)  as 
one  D. 

Convex  lenses  are  indicated  by  the  +  sign  placed  before 
their  number ;  thus,  +  5  D;  and  concave  lenses  by  the  —  sign ; 
thus,  —  5  D. 

If  it  be  required  to  ascertain  the  focal  length  of  a  given  lens, 
100  ( 1  meter  =  100  centimeters)  is  to  be  divided  by  the  dioptric 
number  of  the  lens,  and  the  answer  will  give  the  focal  length  in 
centimeters.  For  example,  the  focal  length  of  ten  D  is  iffi  == 
10  cm. 

If  the  focal  length  of  the  lens  be  known,  and  it  be  desired 
to  ascertain  its  dioptric  number,  we  find  it  by  dividing  100  cm. 
by  the  focal  length.     For  example,  if  the  focal  length  be  33  cm., 

then  W  =  3  D- 
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THE    POWERS    OF    NORMAL    REFRACTION    AND 
ACCOMMODATION  OF  THE  EYE. 

Tile  eye  is  a  dark  chamber  containing  a  scries  of  convex 
refracting  surfaces — namely,  the  cornea,  and  the  anterior  and 
posterior  surfaces  of  the  crystalline  lens  ;  and  certain  intraocular 
or  dioptric  media — namely,  the  aqueous  humor,  the  substance 
of  the  crystalline  lens,  and  the  vitreous  humor.  By  aid  of  this 
apparatus,  which  is  called  the  dioptric  system  of  the  eye,  dis- 
tinct inverted  images  of  external  objects  are  formed  on  the  retina. 

The  refracting  media  are  centered  on  the  optical  axis  (0  A, 
Kg.   i ).  a  line  which,  passing  through   the  optical  center  (X)  of 


l'li:.    I. 

the  eye,  meets  the  retina  at  a  point  (J)  slightly  to  the  inner  side 
•  >!"  the  macula  lute.t  (.)/). 

In  treating  of  the  eye  we  have  to  consider  two  sets  of  visual 
objects — viz.,  distant  objects  and  near  objects.  Distant  objects 
are  those  at  6  meters  and  more  from  the  eye  ;  near  objects  are 
these  closer  to  the  eye  than  6  meters.  For  practical  purposes 
the  rays  which  pass  through  the  pupil,  coming  from  any  given 
point  of  a  distant  object,  are  as  good  as  parallel,  their  diver- 
gence being  so  very  slight  when  they  reach  the  eye,  and  we 
regard  them  as  being  parallel. 


Ki  i  KACTION, 
By  the  refraction  >>f  the  eve  is   meant  the  faculty  it   has   wke* 

at  rest  {ue.,  without  an  effort  of  accommodation)  of  altering  the 
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tion  of   rays  of  li^lit  which  pass  into  it,  making  parallel 
convergent,  and  divergent  rays  less  divergent. 
In   norma]  refraction,  or  emmetropia  (iwjMrpw,  tlu-  standard; 

hQ,  .'  is  it  is  termed,  parallel  rays  (see  Fig.  2,  in  which  the 

object   from  which  the  rays  come  is  supposed  to  be  6  meters  or 


In, 


more  from  the  eye)  in  passing  through  the  dioptric  media  are 
h  a  convergence  that  they  are  brought  to  a  focus  on 
the  rods  and  cones  n(  the  retina,  and  form  on  it  a  dis- 

tinct inverted   image  of  the  point   or  object   from   which   the)' 


Pic.  3. 

come.      In   other   words,   the    retina   is   placed   at   the   principal 
the  dioptric  system  of  the  eye,  which  is  thus  adapted 
parallel  rays,  and  its  far  point  (viilf  infra)  is  at  infinity. 

Al  1  OMMODATION. 

The  eye  can  objects  distinctly  as  well  as  distant  ob- 

though    the   rays  from  any  given   point   (ti,  Fig.  3)  of  a 
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near  object  reach  the  eye  with  a  divergence  so  considerable  that 
they  could  in >t  be  brought  to  a  focus  on  the  retina  by  the  un- 
aided refraction,  but  would  converge  toward  a  point  (their  con- 
jugate focus  "')  behind  the  retina,  and  would  not  form  a  distinct 
image  on  the  latter,  but  merely  a  blurred  image  or  circle  of  dif- 
fusion (at  A  ').  It  is  obvious,  therefore,  that  an  increase  of 
refracting  power  in  the  eye  is  necessary,  in  order  that  near 
objects  may  be  distinctly  si  en.  It  is  this  increase  in  the  refract- 
ing power  for  the  purpose  of  near  vision  which  is  called  accom- 
modation. 


The  mechanism    of  accommodation   is   as    follows :    The 

ciliary  muscle  {m.  Fig.  4)  contracts,    thus    drawing  forward   the 

choroid  and  ciliaiy  processes,  and  relaxing  the  zonula  of  Zinn 

which  is  attached  to  the  latter.  The  lens  (7),  which  was 
flattened  by  the  tension  ..f  the  zonula,  is  now  free  to  assume  a 
more  spherical  shape,  in  response  to  its  own  elasticity.  The 
posterior  surface  of  the  lens  scarcely  alters  in  shape,  being  fixed 
in  the  patellary  fossa ;  but  the  anterior  surface  becomes  more 
convex,  thus  increasing  its  refracting  power.  Associated  with 
the   act  of  accommodation   is  a  contraction    of  the  pupil.     The 
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accompanying  figure  (Fig.  4)  represents  t!ic  changes  which  take- 
place  in  accommodation,  the  dotted  lines  indicating  the  latter 
state. 

Tscherning*  has  shown  that  the  increased   curvature  of  the 

rior  surface  of  the  lens  occurs  mainly  in  the  center  of  that 
surface — in  other  words,  that  in  accommodation  the  anterior 
surface  becomes  somewhat  conical,  and  not  merely  more  spher- 
ical. He  holds  that  this  is  due  to  .1  tightening,  and  not  to  a 
relaxation    of   the    zonula.      This    theory   has    been    vigorously 

bated  by  other  observers,  and  its  true  value  remains  to  be 
determined. 

The  Far  Point  and  the  Near  Point.  —  It  is  possible  for  the 
eye  to    see   objects    accurately  at   every   distance    from    its    far 

t — i.e.,  its  most  distant  point  of  distinct  vftion — (punctual 
rcmotum, — R.)  up  to  a  point  only  a  (tw  centimeters  from  the 
eye,  called  the  near  point  (punctum  proximum, — P.).  We  can 
hnd  the  latter  by  directing  the  patient  to  look  at  a  page  printed 

11. d!  t)  pe,  and  by  bringing  it  slowly  closer  and  closer  to  his 
eye,  until  a  point   is   reached   where    he  cannot  distinguish   the 

■is  and  letters,  which  become  blurred.  A  point  very  slightly 
more  removed  from  the  eye  than  this,  where  he  can  read  dis- 
tinctly, is  the  near  [joint.      Between  the  near  point  and  the  eye 

1)  is  indistinct,  because  no  effort  of  the  ciliary  muscle  can 

luce  the  amount  of  convexity  of  the  lens  required  for  so 
short  a  distance. 

The  Amplitude  of  Accommodation. — This  is  the  amount  of 
accommodative  effort  of  whicli  the  eye  is  capable — i.e.,  the  effort 
it  makes  in  order  to  adapt  itself  from  its  far  point  (R.)  up  to  its 
near  point  (P.).  The  amplitude  of  accommodation  (n),  there- 
fore, is  equal  to  the  difference  in  the  refracting  power  of  the  eye 
at  rest  (r),  and  when  its  accommodation  is  exerted  to  the  utmost 

.is  expressed  by  the  formula  a  = />  —  r.      It  may  be  repre- 
d    by  that  convex   lens  placed   close  in    front  of  the   eye, 


*   OftifUt  I'hysiologique,  pp.  158-167. 
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which  would  take  the  place  of  the  increased  convexity  >>(  the 

lens,  or,  in  other  words,  which  would  give  to  rays  coming  from 
the  nearest  point  of  distinct  vision  a  direction  as  if  they  came 
from  the  far  point.  The  number  of  this  [ens  expresses  the  am- 
plitude of  accommodation  in  a  given  eye. 

For  example  :  If,  in  an  emmetropic  eye  (/:,  Fig.  5),  the  near 
point  be  situated  at  20  cm.,  then  a  convex  lens  (Z.)  of  20  cm. 
focal  length  placed  close  to  the  eye  (between  that  point  mu\  the 
eye)  would  give  to  rays  coming  from  the  near  point  a  direction 
(/.!'.,  would  make  them  parallel)  as  though  they  came  from  a 
distant  object,  and  this  normally  refracting  eye  would  then  be 
enabled,  by  aid  of  its  refraction  alone,  to  bring   these   rays   to  a 
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focus  on  the  retina.  Making  use  of  the  above  equation  we  find 
in  this  case — since  a  focal  length  of  20  cm.  represents  a  lens  of 
five   D — that   tf  =  5  —  r,  but   R  being  situated  at  infinity,   we 

designate  it   by  the  sign  as  ;   hence,  r  =       =  ^  =0;  therefore 

a=  s—  o=  5  D.* 

•   II  must  lie  observed  thai   K  represents  the  (Wmm  oflhe  far  point  from  lh. 
while  r  represents  the  rtfraclivt  power  which  is  added  lo  the  eye  by  acccimmodulion 

<.r  bj  ■'  k-iis  i da  i"  iid.ipi  it  lor  the  tUataoi  e  is.     Hence  it  ii  evident  that  r  --=  -, 

lieniiise  the  stunglii,  or  refractive  )■"«•  i,    ■!   a  lens  it  iovenel)  c*l  length — 

t.g,,  a  lens  of  Ihe  Strength  of  lour  1 1  «ill  bare  .1  focal    length  of    %   lnnt  °f  a  l«*J  "f 

i'  -i.,.,  "=o.J5  cm.  (-(••  above,  Numb 
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ihe  focal  length  ol  ihe  lens  which  represents  the  uccumnuKhiiion. 


\'  COMMODATION 

I  Ik  amount  of  amplitude  of  accommodation  (*>.,  the  Dumber 
of  the  lens  which  would  represent  it)  is  the  same  in  every  kind 
of  refraction,  according  to  the  age  of  the  individual,  but  in  emme- 
tropia  alone  is  a  =/  as  above,  because  in  it  alone  is  r  =  o. 

Under  the  head  of  Anomalies  of  Accommodation,  chapter  ii, 
will  be  found  Professor  Donders'  diagram  representing  the  am- 
plitude of  accommodation  at  different  ages. 

Connection  between  Accommodation  and  Convergence 
(Relative  Accommodation) — With  every  degree  of  conver- 
gence of  the  visual  lines  a  certain  effort  of  accommodation  is  • 
associated.  Thus,  if  the  object  be  situated  2  meters  from  the 
ihe  visual  lines  converge  to  that  point,  and  a  certain  effort 
of  accommodation  is  made.  Hut  this  connection  between  ac- 
commodation and  convergence  is  somew  hat  elastic,  for  the 
accommodative  effort  may  be  increased  or  decreased,  while  the 
object  is  kept  distinctly  in  view,  and  the  same  convergence 
maintained.  That  it  may  be  increased  is  shown  by  tile  experi- 
ment of  placing  a  weak  concave  glass  before  the  eye,  when  it 
will  be  found  that  the  object  i>  still  distinctly  seen  ;  and  if  a  weak 
convex  glass  be  then  held  before  the  eye  the  object  will  also  be 
clearly  seen,  showing  that  the  accommodative  effort  may  be  les- 
sened without  affecting  vision  or  convergence.  This  amplitude 
of  accommodation  for  a  given  point  of  convergence  of  the  visual 
5,  found  by  the  strongest  concave  and  strongest  convex 
glasses  with  which  the  object  can  still  be  distinctly  seen,  is 
called  the  relative  amplitude  of  accommodation.  That  part  of  it 
ahicli  is  already  in  use,  and  is  represented  by  the  convex  lens, 
is  termed  the  negative  part  ;  while  the  positive  part  is  repre- 
■  dby  the  concave  lens,  and  lias  not  been  brought  into  play. 
For  sustained  accommodation  at  any  distance  it  is  necessary  that 
the  positive  part  of  the  relative  amplitude  of  accommodation  be 
considerable  in  amount. 

Moreover,  the  convergence  ma)-  be  altered,  while  the  same 
effort  of  accommodation  is  maintained,  as  is  shown  by  the  ex- 
periment of  placing  a  weak   prism   with   its  base   inward  before 
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one  eye.  In  order  that  the  object  may  then  be  seen  singly,  it 
will  be  necessary  for  the  eye  before  which  the  prism  is  placed  to 
rotate  somewhat  outward  ;  and  it  will  be  found  that  the  indi- 
vidual can  do  this  while  at  the  same  time  he  sees  the  object 
with  the  same  distinctness,  showing  that  the  same  effort  of  ac- 
commodation has  been  maintained,  although  the  angle  of  con- 
vergence of  the  visual  axis  is  less  than  before 


Thk  Meter  Am.i  i 

If  llie  visual  line  (E  I,  Fig.  6)  of  an  eye  (£)  have 
to  be  brought  to  bear  on  a  point  (I,  Fig.  6)  I  mclci  .li>- 
(anl  from  it  in  tlie  median  line  ( .!/  I  ),  the  angle  of  con- 
VtrgCDCa  I  /■.  I  M  |  wfcidi  tlie  visual  line  thus  makes  with 
the  median  line  is  called  the  meter  angle.  It  expi 
tin-  degree  of  convergence  necessary  for  binocular  visum 
at  that  distance,  and  is  employed  as  the  unit  for  ■  »ij' "P1 
log  other  degrees  of  convergence.  If,  far  example,  an 
object  l>c  situated  '.  a  nietei  I  '.,  Hg.  6)  fioin  the  eye, 
the  angle  of  converge*;  l/j  imisi   be   practically 

twice  as  large  as  at  I  meter:  C".  (Convergence)  =  2 
meter  angles.  If  the  object  be  only  !,'  of  a  meter  distant, 
3  meter  angles  are  required  :  C.  =  3  meter  angles.  I  f  the 
object  be  situated  2  noted  limn  tlie  eye,  the  angle  of  con- 
vergence will  be  only  one-half  as  great  as  at  I  meter,  and 

C.  m*  Jf  meter  angle;  while  if  the  eye  be  dil 
toward  a  distant  object  (  V)  there  will  be  no  angle  of  GOB> 
ne,  and  if  the  visual  lines  lie  divergent  the  m.  tec 
ingle  will  be  negative. 

Now  the  average  normal  emmetropic  eye  requires  for 
each  distam  e  ..I  binocular  vision  as  many  meter  angles  of 
convergence  as  it  requires  dioptries  of  accommodation. 
distance  of  1  meter  an  effort  of  accommodation  of 
1  dioptry  is  required,  and  also  1  meter  angle  of  convergence  ;  at  '  j  meter  from  the 
eye  2  II  of  accommodation  is  required  and  2  meter  angles  ;  at  ■  (  meter  from  the  eye 
3  D  of  accommodation  and  3  meter  angles,  and  so  on  ;  while  for  distant  objects 
neither  angle  of  convergence  nor  effort  of  accommodation  is  required. 

1 10  a-.i.i  1  Gamma. 

The  of  lie  axis  h  an  imaginary  line  (/"  P,  Fig.  7)  which  passes  through  the 
center  (C)  of  the  cornea  and  the  posterior  pole  (P  )  of  the  globe — a  point  situat.  .1 
between  the  macula  lutea  (M)  and  the  optic  papilla  \D).  The  visual  lint  (Af  O) 
iimi.  -  the  piint  of  fixation  ( i') — the  object  looked  at— with  the  macula  lutea  ;  it  does 
not  coincide  with  the  OpUl    u\i-,  but  CronMitMtbe  principal   optic   center  (A")  of 
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the  eye.  The  line  of  fixation  (A1  ())  joins  the  center  of  rotation  (A')  ..if  the  eye 
with  the  joint  of  fixation.  The  angle  y  is  the  angle  0  R  P"  formed  at  the  miter 
of  rotation  by  the  optic  axis  and  the  line  of  fixation. 

1  lir  line  of  fixation  and  the  visual  line  so  nearly  coincide  that  in  practice  we  regard 
thetn  as  identical ;  and  hence,  in  practice,  the  angle  y  is  the  angle  0  K  P4 '.  It 
-tiuulil  not  l>c  rot) founded,  as  is  often  the  can,  with  the  angle  alpha,  which  is  the 
angle  0  K  C  formed  at  the  nodal  point  hv  the  ritual  line  and  the  major  axis  (C  A') 
nf  the  corneal  ellipse.  This  axis  rarely  pastel  through  the  •enter  of  the  cornea  ;  hut, 
as  it  never  lies  far  from  the  latter,  the  difference 
in  dimension  between  the  two  angles  isrerj  ittgbi. 

In  order  to  measure  the  angle  y,  the  eye  is 
placed  at  the  perimeter  as  for  an  examination  of 
ill  of  vision,  lly  in  cans  of  the  corneal  re- 
flection of  a  candle  flame,  which  latter  is  mated 
along  the  arc  of  the  |x.rimeicr,  the  center  of  the 
cornea  is  found.  The  position  of  the  flame  at  the 
perimeter  then  give*  the  angle  v.  The  average 
UK  of  the  angle  )  is  50.  ""W 


THE  SENSE  OF  SIGHT. 

The  sense  of  sight  consists  of  three 

visual     perceptions    or    sub-senses — 

namely,    the    light-sense,    the    color- 

se,  and  the  form-sense  (see  Chap. 

The  light-sense  is  the  power  the 
retina,  or  the  visual  center,  has  of  per- 

iog  gradations  in  the  intensity  of 
illumination.  A  convenient  clinical 
•  hod  of  testing  the  light-sense  is 
the  photometer  invented  by  Messrs. 
Izard  and  Chibret.  ( )n  looking 
through    this   instrument  toward   the 

two  equally  bright  discs  are  seen. 
one  of  the  discs  can  be  made  darker. 

•  the  difference  in  illumination  between  the  two  discs  within 
50  its  light-sense  is  abnormal,  or  we  may  say  its  L.  D.  (light 
difference)  is  too  high.  Again,  if  one  disc  be  made  quite  dark, 
»nd  be  then  gradually  lighted,  the  patient  is  required  to  indicate 


Ft. 


By  a  simple  mechanism 
If  the  eye  does   not  per- 
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the  smallest  degree  of  light,  or  L.  M.  (light  minimum),  by  which 
he  can  observe  the  disc  issuing  from  the  darkness.  This  should 
not  be  more  than  i°  or  2°. 

Another  good  method  is  that  of  Bjerrum,  in  which  the  light- 
sense  is  tested  by  gray  letters  on  a  white  ground,  the  letters 
being  constructed  on  the  same  principle  as  Snellen's  test-types 
(see  form-sense). 

Dr.  Wallace  Henry's  (of  Leicester)  photometer*  is  probably 
the  best  for  clinical  use  fur  estimating  the  I..  M.  In  it  there  is 
no  confusion  of  the  light-sense  with  the  form-sense,  and  the 
light  used  is  a  constant  one.     The  instrument  consists  of  an 
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along  box  (A,  Fig.  8),  open  at  the  anterior  end,  through  which 
the  patient  looks;  to  the  margin  of  this  opening  a  hood  (F)  is 
affixed,  which  is  drawn  over  the  patient's  head  during  the  exam- 
ination, in  order  to  exclude  any  external  light  from  the  candle. 
At  the  posterior  end  is  an  aperture,  opposite  which  are  nine  discs 
of  15-ounce  standard  opal  glass  (H),  so  arranged  that  one  by  one 
they  can  be  swung  back.  Behind  that,  on  a  bar  (C),  distant 
one-third  of  a  meter  from  the  box,  is  a  standard  candle  (\))  in  a 
spring  holder,  keeping  the  flame  at  a  constant  level  ;  behind 
this  is  a  shade  (F.)  to  prevent  flickering.  The  photometer  rests 
on  a  stand  (G).    The  patient  is  kept  in  the  dark  for  five  minutes, 
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SO  that  his  retina  may  become  adapted  to  the  dark.  Me  then 
sit-  as  above  described,  the  eye  not  under  examination  being 
ed  with  a  shade  which  should  cause  no  pressure.  The  opal 
discs  are  now  removed  one  by  one,  and  the  patient  is  told  to  say 
when  he  first  detects  any  light.  Should  he  detect  it  through 
■even  opals,  his  L.  M.  is  noted  at  seven;  if  through  six,  five, 
four,  etc.,  six,  five,  four  is  entered. 

Dr.  Henry  finds  that  the  L.  M.  is  greatest  in  early  and  middle 
life,  and  that   it  then   gradually  diminishes  with   the  advance  of 
ye.irs       Diseases    primarily  involving    the  nervous   elements  in 
the  optic   nerve  show  a  tendency  to  defective   L.  D.,  while  dis- 
-   primarily  involving  the   choroid  and   retina  cause  defective 
1..  If,     The  examination  of  the  L.  M.  is  valuable  where  the  diag- 
nosis,  Sometimes  a  difficult   one,   between  atrophy  of  the  optic 
nerve  and  chronic  simple  glaucoma  is  concerned,  as  the  I..  M.  is 
much  reduced  in  the  latter  disease,  and  but  slightly  in  the  former.* 
The  color-sense  is  the  power  the  eye  has  of  distinguishing 
light    of    different    wave-lengths.       According    to    the    Young- 
Helmholtz  theory,  the  retina  possesses  three  sets  of  color-per- 
ing    elements,    those    for    red,    green,    and    blue    or    violet. 
.-  are  termed  primary  colors,  all  other  colors  being  com- 
if  them. 
According  to  Hering's  theory,  the  color-sense  and  the  light- 
<•  depend  upon   chemical    changes   in  the   retina   or   in   the 
tad    substances"    situated   in   the   retina.      He    suggests  the 
of  three  different  visual  substances,  the  white-black, 
red-green,  and  the  blue-yellow,  by  the  using  up  or  dissimi- 
m.  and   restoration   or  assimilation,  of  which  substances  the 
Bastions  of  light  and  color  are  produced.      In  the  case  of  the 


Tlic  ! ■.  mil  the  adaptation   of  ihe   retina,  although  related   functions, 

■nun  ni>t  be  I  one  with  the  oilier.      Ily  the  latter  is  meant  the  power  the 

i  of   gradually  adapting   itself  to  see  when   the  individual    passes   (nun  a 
i  dim  light       When  il  cannot  do  this  with  normal  rapidity,  or  to  a  normal 
i.  in  .ailed  night-blindness  results.      It  is  i|uile  jmssiljle  for  the  liyht- 
to  l-r  normal,  and  yet  for  the  retinal  adaptation  tu  he  very  defective,  and  viccversa. 
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white-black  substance  the  sensation  of  white,  or  of  light,  coi i 
ponds  to  the  process  of  dissimilation  ;  while-  the  sensation  of 
black,  or  of  darkness,  corresponds  to  the  process  of  assimilation. 
For  the  red-green  and  blue-yellow  substances  it  cannot  be  said 
which  color-sensation  implies  assimilation  and  which  dissimila- 
tion. The  members  of  the  black-white  pair  can  mingle  with 
each  other  and  with  those  of  the  other  two  pairs  ;  but  the  respec- 
tive members  of  the  two-color  pairs  {being  "contrast  colors"), 
e.g.,  blue  and  yellow,  cannot  unite  with  each  other. 

In  testing  the  color-sense  the  spectral  colors  are  the  best  for 
exact  experiments,  but  the  difficulty  of  producing  them  at  every 
moment,  and  of  combining  them,  renders  them  of  little  clinical  use. 

The  clinical  method  commonly  employed  for  testing  the 
color-sense  is  that  of  Professor  Holmgren,  of  Upsala,  which  is 
based  upon  the  Young-Hclmholtz  theory.  The  test-objects 
used  are  colored  wools,  of  which  a  large  number  of  skeins  oi 
every  hue  are  thrown  together. 

Test  I,  {viilf  card  on  inside  of  end  cover)  consists  in  present- 
ing to  the  individual,  in  good  diffused  daylight,  a  pale  but  pure 
green  sample,  and  requiring  him  to  select  out  of  the  bundle  of 
wools  of  all  colors  before  him  all  of  those  samples  which  seem 
to  him  to  correspond  to  the  test  sample.  If  he  do  this  correctly 
it  it  unnecessary  to  proceed  further:  the  individual  has  normal 
color-sense.  Amongst  the  skeins,  however,  there  are  some 
which  are  termed  colors  of  confusion  (grays,  buffs,  straw-color, 
etc.);  and  if  he  select  one,  or  several,  of  these  he  is  color-blind. 

If,  now,  we  want  to  ascertain  the  kind  and  degree  of  his  defect, 
wi  proceed  to  Test  II,  n.  A  pink  (mixture  of  blue  and  red) 
skein  is  given  to  be  matched.  If  this  be  correctly  done,  we  term 
the  person  Incompletely  color-blind;  but  if  blue  and  violet,  or 
one  of  them,  be  selected,  he  is  red-blind  (sees  only  the  blue  m 
the  mixture  of  blue  and  red)  ;  if  he  select  green  or  gray,  or  one 
of  them,  he  is  green-blind. 

In  order  to  corroborate  the  investigation  we  may  employ 
Test  II,  /'.     A  vivid  red  skein  is  given.      The   red-blind  chooses, 
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besides  red.  preen  and  brown  shades  darker  than  the  red  ;  while 

the  green-blind  chooses  green  and  brown  shades  lighter  than  the- 

red.     But  I  believe,  myself,  and   I  think  it  is  now  very  generally 

gniaed,  that  red-blindness  and  green-blindness  invariably  go 

together.  In  violet-  (or  blue-)  blindness  purple,  red  and  orange 
will  be  confused  in  Test  II,  a\  but  this  is  an  extremely  rare 
if  color-blindness.  Total  color-blindness  will  be  recog- 
nized by  a  confusion  of  all  shades  having  the  same  intensity  of 
light,  and  is  also  rare.  It  is  impossible  by  this  test  for  any  color- 
blind person  to  escape  detection,  except  in  the  case  of  a  small 
central  color  scotoma. 

The  individual  tested  should  not  be  allowed  to  name  the 
:s,  but  merely  to  match  them,  as  above  described.  The 
reason  for  this  is  twofold.  First,  because,  although  the  congen- 
itally  color-blind  person  is  usually  unaware  of  his  defect,  yet 
rience  has  taught  him  which  of  his  sensations  are  called 
blue,  red,  etc.,  by  other  people  ,  and  hence  he  can  often  apply 
the  right  names  to  colors  which  he  really  does  not  see  as  such. 
He  is  assisted  in  this  by  whatever  of  color-sight  is  left  to  him 
and  by  the  brightness  and  saturation  of  the  different  colors,  but 
is  liable  to  frequent  mistakes.  Again,  when  the  color-blind 
person  does  happen  to  know  of  his  defect  he  is  often  desirous  of 
concealing  it,  cither  because  he  is  ashamed  of  it  or  from  interested 
motives.* 

A  certain  proportion  of  people  (3.5  per  cent,  of  men  and  less 
than  1  per  cent,  of  women)  are  congenital ly  color-blind  in  greater 
or  less  degree,  without  any  diminution  in  the  other  visual  func- 

Acquired  color-blindness  is  found  in  toxic  amblyopia,  in  atro- 
phy of  the  optic  nerve,  and  under  some  other  conditions. 

The    form-sense  (acuteness  of  vision)  is  the  faculty  the 
s  of  perceiving  the  shape  or  form  of  objects,  and  in 
clinical   ophthalmology  the  testing-of  this  function  is  an  impor- 
and  ever-recurring  duty. 

!'/rc  detailed  tofonnetion  on  color-blindness  ami  Holmgren's  lesl  will  be  1 
in  Appendii  I 


In  order  that  an  individual  may  have  good  use  of  his  eyes  it 
is  necessary  not  only  that  the  optic  nerve,  retina,  choroid  anil 
refracting  media  he  healthy,  but  also  that  the  refraction  and 
accommodation  be  normal.  When  applied  to  by  a  patient  on 
account  of  imperfect  sight  it  i.s  our  first  duty,  as  a  rule,  to  ascer- 
tain accurately  the  condition  of  refraction  and  accommodation 
of  his  eyes.  Should  these  be  abnormal,  and  it  be  found  that  by 
aid  of  the  correcting  glasses  perfect  vision  is  obtained,  we  may  in 
general  conclude  that  the  eye  is  organically  sound,  and  that  the 
patient's  complaints  are  due  to  the  defect  in  accommodation  or 
refraction.  If  the  glasses  do  not  restore  perfect  vision  we  must 
then,  by  the  ophthalmoscope  and  other  methods,  decide  the 
nature  of  the  defect. 

By  acuteness  of  vision  (V.)  is  meant  the  power  which  an 
eye,  or  rather  its  macula  lutea,  has  of  distinguishing  form,  any 
anomaly  of  its  refraction,  if  such  exist,  having  been  first  cor- 
rected, i.e.,  while  the  patient  wears  the  correcting  glasses. 

Now,  in  order  to  measure  the  acuteness  of  vision  we  must 
have  a  normal  standard  for  comparison — i.e.,  we  must  find  what 
is  the  size  of  the  smallest  retinal  image  whose  form  can  be  dis- 
tinguished. We  cannot,  of  course,  measure  this  image  on  the 
retina  directly  ;  but,  as  its  siz.e  is  proportional  to  the  visual 
angle — the  angle  which  the  object  subtends  at  the  eye — it  is 
sufficient  to  determine  the  smallest  visual  angle  under  which  the 
form  of  an  object  can  be  distinguished.  It  has  been  found, 
experimentally,  that  the  average  size  of  this  angle  is  5'. 

In  order  practically  to  ascertain  the  degree  of  acuteness  of 
vision,  we  place  our  patient  with  his  back  to  the  light,  while- 
facing  him  at  a  distance  of  6.  meters,  and  in  good  light,  are  placed 
Snellen's  test-types  for  distance.  These  types  are  so  designed 
that  at  the  distance  at  which  they  should  be  seen  they  each  sub- 
tend an  angle  of  5'  at  the  eve.  The  largest  type  should  be  seen 
at  60  meters  (Fig.  9)  by  the  normal  eye,  and  the  types  range 
from  this  down  to  a  size  visible  not  further  off  than  6  meters. 
If  V  =  acuteness  of  vision,  d  —  the  distance  from  the  eye  to  be 
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d  to  the  best-types,  and  D  =  the  distance  at  which  the  type 
should  be  distinguishable,  then  V  =  *t.  For  example  :  if  d  =6 
meters  (a  distance  which  most  rooms  can  command),  and  if  the 
Bee  type  D  =  6,  then  V  =  $  =  I,  or  normal  V.  ;  but  if  at  6 
meters  the  eye  sees  only  D  =  60,  which  should  be  seen  at  60 
meters,  then  V  =  ^,  or  very  imperfect  vision. 

Should  the  patient's  sight  be  so  bad  that  he  is  unable  to  read 
any  of  the  letters,  it  may  be-  tested  by  finding  at  what  distance 
he  can  count  the  surgeon's  fingers  ;  and  if  he  cannot  even  do 
that,  then  his  power  of  perception  of  light  (his  1'.  I..)  should  be 
tested.     This  is  done  by  means  of  a   lamp  in  a  dark  room,  the 


eye  being  alternately  covered  and  uncovered,  and  the  patient 
being  require.!  t>>  say  when  it  is  "  light  "  and  when  "dark."  If 
the  Same  be  gradually  lowered,  the  smallest  degree  of  illumina- 
tion perceptible  will  be  ascertained. 

The  eyes  must  be  examined  separately,  that  one  not  under 
examination  being  excluded  from  vision  by  being  shaded  with 
the  patient's  own  hand  or  other  suitable  screen  ;  but  it  must  not 
be  at  all  pressed  on,  as  any  pressure  would  dim  its  vision  when 
its  (urn  for  examination  may  come. 

With  the  advance  of  age  the  acuteness  of  vision  undergoes  a 
slight  but  steady  reduction,  owing  to  certain  senile  changes  in 
ye.  * 


Gratft  s  Archiv,  xxxix,  ii,  p.  71. 


DISEASES  Of  Tin:  KYE. 

THE  FIELD  OF  VISION. 

By  the  field  of  vision  (F.  V.)  is  meant  the  space  within  which, 
when  <>ne  eye  is  closed,  objects  can  be  seen  by  its  fellow,  the 
gaze   of  the   latter  being  fixed  tin  while  on  some  one  object   Of 

point    Thus  if,  standing  on  a  hill,  we  fix  the  gaze  of  one  eye  oa 

some  object  on  the  plain  below,  the  field  of  vision   include*   not 
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only  that  object,  but  many  others  also  for  miles  around  it.  It 
the  fixation  object  be  nearer  to  us,  the  area  taken  in  by  our  field 
of  vision  will  be  proportionately  diminished  in  extent. 

The  fixation  object  is  seen  by  central  or  direct  vision,  its  image 
being  formed  on  the  macula  lutea  ;  the  other  objects  in  the  field 
of  vision  correspond  with   as  man)'  different   pc.ints  in  the  more 
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peripheral  parts  of  the  retina,  and  are  seen  by  eccentric,  or 
indirect,  vision.  Kccentric  vision  is  of  great  importance  for  the 
guiding  of  ourselves  and  avoiding  obstacles  in  our  way.  Its  use 
may  be  realized  by  the  experiment  of  looking  through  a  long 
small-bore  cylinder  (/.a'.,  a  roll  of  music)  with  one  eye,  thus  cut- 
ting off  its  eccentric  field,  while  the  other  eye  is  closed. 

The  dimensions  of  the  field  of  vision  may  be  measured  for 
clinical  purposes  by  means  of  an  instrument  called  the  perimeter. 
This  a  semicircular  metal  band,  which  revolves  upon  its  middle 
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point,  being  in  this  way  capable  of  describing  a  hemisphere  in 
space.  The  arc  is  divided  into  degrees  marked  on  it,  from  o° 
placed  at  its  middle  point  to  900  at  either  extremity.  At  the 
center  of  the  hemisphere  is  situated  the  eye  under  examination, 
while  the  fixation  point  is  placed  exact!)'  opposite,  in  the  center 
of  the  semicircle.  A  small  bit  of  white  paper  5  mm.  square,  the 
object,  is  slowly  moved  along  the  inner  surface  of  the  arc 
from  the  periphery  toward  the  center,  until  it  comes  into  view, 
and  this  point  is  observed  in  various  meridians.     The  horizontal, 


vertical,  and  two  intermediate  meridians,  at  the  least,  should  he- 
examined  by  placing  the  arc  of  the  perimeter  in  the  correspond- 
ing planes.  The  boundary  of  the  field  may  be  noted  on  a  dia- 
gram or  chart  (Fig.  10),  which  represents  the  projection  of  a 
sphere  on  a  plane  surface. 

The  radii  represent  different  meridians,  which  may  be  deter- 
mined by  a  dial  with  pointer  on  the  back  of  the  perimeter,  while 
the  concentric  circles  correspond  with  the  degrees  marked  on  the 
arc.  A  pencil  mark  is  placed  on  the  chart  at  the  spot  correspond- 
ing to  that  on  the  perimeter  at  which  the  test  object  comes  into 
view,  and  when  the  different  meridians  have  been  examined  these 
marks  are  united  by  a  continuous  line,  which  then  represents  the 
outer  boundary  of  the  F.  V. 

The  normal  I'".  V.  is  not  circular,  but  extends  outward  about 
95°,  upward  about  530,  inward  about  470,  and  downward 
about  650,  as  represented  by  the  strong  curve  in  Fig,  10.  The 
limitation  upward  and  inward  is  partly  <\^  t<'  the  projection 
of  the  supra-orbital  margin  and  the  bridge  of  the  nose,  but  also 
to  the  fact  that  the  outer  and  lower  parts  of  the  retina  are  less 
practiced  in  seeing  than  are  the  upper  and  inner  parts,  and  their 
functions  consequently  less  developed.  The  acuteness  of  vision 
diminishes  progressively  toward  the  periphery  of  tin-  field,  two 
points  of  a  certain  size  close  together  bang  distinguishable  from 
each  other  only  a  short  distance  from  the  fixation  point,  while 

the  further  toward  the  periphery  the  larger  must  be  the  test 
objects. 

Fig.  1  1  serves  to  illustrate  the  projection  of  the  field  of  vision 
on  the  semicircle  of  the  perimeter  to  its  extreme  temporal  (95 °) 
and  its  extreme  nasal  (A7")  boundaries,  as  well  .is  the  portion  of 
the  retina  {<i  to  /')  which  corresponds  to  this  extent  of  field  ;  and 
it  shows  that  the  sensitive  portion  of  the  retina,  or  rather,  per- 
haps, the  portion  of  the  retina  which  is  most  used,  extends  fur- 
ther forward  on  the  nasal  than  on  the  temporal  side.  The 
diagram  also  explains  the  remarkable  fact  that  the  field  extends 
in  the  temporal  direction  more  than  900. 


It  must  be  remembered,  too,  that  the  fields  of  vision  overlap, 
as  the  t\\<>  visual  axes  meet  at  the  fixation  point.  Fig.  13  rep- 
resents the  binocular  portion  white,  V  being  the  fixation  point. 
The  shaded  portion  on  the  right  belongs  to  the  right  eye  alone, 
while  that  >>n  the  left  belongs  to  the  left  eye  alone. 

The  Blind  Spot  of  Mariotte  is  a  small  blind  island  or  scotoma 
in  the  F.  V.,  situated  about  15°  to  the   outer  side  of  the  point  of 
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fixation  and  just  below  the  horizontal  meridian.  It  is  shown  as 
ft  White  Spot  in  Fig.  12.  It  is  due  to  the  optic  papilla  (optic 
lor  .it  that  place  the  outer  layers  of  the  retina  arc  wanting, 
and  hence  there  is  there  no  power  of  perception.  There  are 
also,  occasionally,  minute  blind  spots  in  the  field,  due  to  large 
ial  vessels,  which  interfere  with  the  formation  of  the  image 
upon  the  layer  of  rods  and  cones. 


The  perception  of  colors  in  the  periphery  of  the  field  can 
examined  with  the  perimeter  by  means  of  bits  of  colored  paper 
5  mm.  square.  It  lias  been  in  this  way  ascertained  that  the 
boundaries  of  the  power  of  eccentric  perception  for  the  different 
colors  do  not  seem  to  correspond  with  the  boundary  for  white 
light,  nor  do  the  boundaries  of  the  different  colors  seem  to  coin- 
cide. Examining  from  the  periphery  toward  the  center  by 
ordinary  daylight,  blue  is  the  color  which  can  be  distinguished 
as  such  most  eccentrically,  its  field  extending  nearly  as  far  as  the 
general  F.  V.  ;  then  come  yellow,  orange,  red,  and,  with  the 
most  limited  field,  green.  Blue,  red  and  green  being  the  most 
important,    their   fields    are    noted    in    Fig.    I  1.      Although   the 
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respective  colors  are  distinguishable  within  the  limits  indicated, 
they  are  by  no  means  so  brilliant  in  hue  as  when  seen  by  direct 
vision.  It  has,  however,  been  demonstrated  that  ever)-  color  is 
recognizable  up  to  the  outer  limit  of  the  F.  V.,  if  the  colored 
object  be  of  sufficient  surface  and  be  sufficiently  illuminated;  so 
that  there  is,  in  fact,  no  absolute  color-blindness  in  the  peripheral 
parts  of  the  retina,  but  merely  a  diminished  sensitiveness  to 
colored  light. 

The  perception  of  form  in  the  periphery  of  the  field  is  very 
defective,  and  its  examination  is  not  of  much  practical  impor- 
tance ;  but  this  portion  of  the  field  is  very  sensitive  to  the  move- 
ment of  objects. 


CHAPTKR    II. 

ABNORMAL  REFRACTION  AND 
ACCOMMODATION. 

I  have  explained  what  is  meant  by  normal  refraction,  or 
emnutn ipi.i  We  recognize  three  different  forms  of  abnormal 
refraction,  or  ametropia  (a, priv. ;  tUrpov, tkmdard ;  <»<,'■)■  i-  Hy- 
permetropia  (i •-;,»,  over;  idrpw.  ttandard;  »V),  in  which  the  prin- 
cipal focus  of  parallel  rays  of  light  lies  behind  the  retina.  2. 
Myopia  (■<■■-■■',  to  dost  ;  &<!•),  or  short-sight,  in  which  the  princi- 
pal focus  of  such  rays  lies  in  front  of  the  retina.  3.  Astigma- 
tism (u.  prw.  ,  <Tr:t;i<i,  ,i  point),  in  which  the  refraction  of  the  eye 
in  its  different  meridians  is  different. 

HrPERJfETROFIA. 

In  a  large  proportion  of  cases  this  form  of  ametropia  is  due 
to  the  eyeball  being  too  shorl  in  its  antero-posterior  axis  (Axial 
H  ).  It  may  also  depend  upon  deficient  refracting  power  in  the 
dioptric  media  (Curvature  II .). 

of  light  (<i  b.  Fig.  14)  falling  into  the  hyperme- 
tropic eye  (/:  )  do  not  meet  on  the  retina,  but  converge  toward 
a  point  (<)  situated  behind  it  Consequently  these  rays  do  not 
D  on  the  retina  a  distinct  image  of  the  object  looked  at,  but 
produce  there  a  circle  of  diffusion  (d  t j,  or  blurred  representation 
of  the  object. 

Since,  therefore,  in  hypcrmetropia  the  retina  is  in  front  of  the 

principal   focus  of  the   dioptric   system,  rays   passing  out  of  the 

m   anj   point  (A',  Fig.  15)  on  this   retina  will  pass   out  as 

divergent  rays  (  f  g),  and  will  appear  to  come  from  a  point  (A") 

afted    behind    the  eye,  which   point   is   the   virtual   conjugate 

focus  of  the  point  A'. 
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Now,  in  order  to  correct  the  hypermctropia — «o  that  parallc 
rays  (a  />,  Fig.  16)  passing  into  it  may  be  brought  to  a  focus  on 
the  retina — a  convex  lens  (/.)  must  be  placed  in  front  of  the  eye, 
of  sufficient  strength  to  render  the  parallel  rays,  before  they 
enter  the  eye,  convergent  toward  A",  so  that  when  they  meet 
the  eye  they  may  be  brought  to  a  focus  on  the  retina  R,  which 


Yu;.  14. 

is  the  conjugate  focus  of  A".  The  higher  the  hypermetropia- 
/'.<•.,  the  shorter  the  antero-posterior  axis  of  the  eyeball — the 
stronger  must  the  correcting  glass  be.  It  may  be  found  that, 
with  a  lens  of  some  dioptries  less  power,  the  eye  will  see  equally 
well;  but   this  it  does  by  means  of  an  effort  of  accommodation 


i-'n..  15. 

which  supplements  the  inadequate  refracting  power  of  the  lens 
placed  before  it.  As  we  proceed  to  higher  lenses  the  effort  of 
accommodation  is  relaxed,  until,  final ly,  the  strongest  lens  with 
which  vision  is  still  at  its  best  is  reached,  when,  it  may  for  the 
present  be  assumed,  no  further  effort  of  accommodation  is  made, 
and  /.  represents  the  whole  error  of  refraction. 


HYPERMETROPIA. 
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In  low  degrees  of  hypermetropia  the  eye  can  frequently  see 
tant  objects  distinctly  by  an  effort  of  accommodation,  which 
mpletcly  takes  the  place  of  L.  When  such  an  eye  is  found  to 
have  full  vision  without  a  glass,  a  beginner  may  fall  into  the 
error  of  regarding  it  as  emmetropic;  but  if  he  will  take  the 
precaution  of  placing  a  low  convex  lens  in  front  of  it,  and  then 
finds  that  the  actiteness  of  vision  remains  as  good  as  without  the 
glass  (because  the  effort  of  accommodation  is  now  relaxed),  he 
will  avoid  this  mistake,  unless  there  should  be  tonic  cramp 
of  accommodation,  which  might  partially,  or  even  completely, 
mask  the  hypermetropia. 

If  a  glass  a  single  number  higher  than  the  exact   measure  of 
the  defect  be  placed  before  the  eye,  vision  again  becomes  indis- 
tinct, because   the  rays  are  then  brought  to  a  focus  in  front  of 
the  retina,  and  a  circle  of  diffusion  is  formed  on  the  latter.      The 
in  fact,  is  put   by  such  a  glass  in  a  condition  of  myopia. 
Therefore  tin   strongest  convex  glass  with  which  a  hypermetropic 
an  see  distant  objects  (the  test-types)  must  distinctly  is  the  glass 
,'t  corrects  its  hypermetropia,  and  is  the  measure  of  the  latter. 
Very  commonly  it  is  only  the  manifest  hypermetropia  {vide  infra) 
which  is  ascertained  by  this   method,  unless  the  accommodation 
li.i-  been  previously  paralyzed  by  atropin. 

I  his  method  of  determining  the  refraction  by  means  of  the 
trial -lenses  and  test-types  is  not   relied  on   nowadays  by  oph- 
thalmic surgeons  to  the  same  extent  as  formerly,  the  examina- 
of  the  upright  ophthalmoscopic  image,  or  else  rctinoscopy, 
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the  use  of  which  will  be  explained  later  on,  having  largely  taken 
its  place.     In  conjunction  with  these  it  is  a  valuable  method. 

The  degree  of  the  hypermetrupia  is  indicated,  as  has  been 
said,  by  the  number  of  the  lens  which  corrects  it.*  Thus,  if 
the  number  of  the  glass  (Z,  Fig.  16)  required  to  correct  the 
hypermetrupia  of  the  eye  (E)  be  2.0  D,  we  say  this  cyi 
hypermetropic  two  dioptries,  or  has  a  hyperraetropia  of  two 
dioptrics,  or  we  would  write  it  down  H  =  2.0  D. 

Amplitude  of  Accommodation  in  Hyperraetropia.— When  at  rest,  the  refrac- 
tion of  tlie  hypermetropic  eye  is  deficient :  consequently  r  must  be  negative  ( —  r), 
and  the  amplitude  of  accommodation  must  include  tlie  power  required  to  adapt  the 
eye  to  infinity  ;  therefore 

«  =  /—(  —  '■)=/  !   <-. 

1'or  example  :  if  the  putictum  proximum  of  a  hypermetn>pi>  rye  of  fire  l>  Ik-  at  30 
•  111..  what  if  the  amplitude  of  accommodation  '  live  D  (=  r)  is  necessary  in  order 
to  make  the  eye  emmetropic,  and  to  accommodate  the  emmetropic  eye  to  30  cm.  3. 25 
I)  (I,™  =  3.25)  is  required.      Hence  a  =  3.25    -    5  =  8.25  1 1 

The  Angle  y  in  Hyperraetropia. —  In  hypermetropia,  as  in  emmetropia,  the 
cornea  it  cut  to  the  insidt  -of  its  asji  liy  the  visual  line;  but  in  hypenuctropia  the 

angle  which  the  visual  line  foms< 
willi  the  nxi*  of  the  cornea  is 
very  much  greater,  owing  10  the 
tbortneas  of  the  eyeball,  the  tSu  1 
of  which  is  to  increase  the  rUs- 
between  the  macula  lutca 
(.l/i  and  the  optic  axi-  1  ■/,  1-ig 
17).  Consequently,  in  extreme 
cases,  when  the  two  visual  lines 
''"■•   '"•  of  a  hypermetropic  individual   are 

directed  Is  an  object,  the  axes  of  tlie  cornea;  may  seem  to  diverge,  and  thus  the  ap- 
pearance of  a  divergent  -(labistnus  will  be  given  (apparent  strabismus,  see  Chap,  xviii). 

The  eyes  of  animals  and  of  uncivilized  nations  are  hyper- 
metropic ;  children,  too,  are  hypermetropic  at  birth,  but  as  they 
grow  older  the  refraction  increases,  and  they  become  less  hyper- 
metropic, or  emmetropic,  or  even  myopic. 

*  Theoretically  the  glass  which  measures  the  error  of  refraction  should  be  in  con- 
tact with  the  eye,  but  for  practical  purposes  the  distance  between  the  glass  and  the 
eye  may  be  neglected,  especially  if  the  glasses  ore  worn  at  tlie  same  distance  fiotn 
the  eye  as  they  occupied  during  the  testing. 
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The  evil  effects  of  the  constant  and  excessive  demand  upon 
the  accommodation  in  hypermetropia  are  chiefly  these: 

i.  Cramp  of  the  Ciliary  Muscle. — Its  persistently  main- 
tained contraction  frequently  gives  rise  to  a  tonic  cramp  of  the 
muscle.  This  spasm  is  not,  or  may  be  only  partially,  relaxed 
when  the  correcting  convex  glass  is  held  before  the  eye,  aiul 
consequently  the  whole  or  part  of  the  hypermetropia  may  be 
m.t-ked  by  the  cramp.  That  part  of  the  hypermetropia  which 
is  thus  masked  is  called  latent  (III.),  while  the  part  which  is 
revealed  by  the  convex  glass  is  called  manifest  (Hm.).  The 
entire  hypermetropia  is  made  up  of  the  latent  and  manifest  H. 
(H.  =  Hm.  +  HI.). 

If  the  cramp  be  excessive,  parallel  rays  may  be  kept  con- 
vergent on  the  retina  by  it  alone,  and  vision  then  would  be  made 
nae,  rather  than  better,  by  even  a  weak  convex  glass  held 
before  the  eye,  a  circumstance  which  might  lead  the  surgeon  to 
think  he  had  to  do  with  an  emmetropic  eye.  In  this  case  we 
say  that  the  whole  hypermetropia  is  latent. 

:ii  extreme  cases  of  accommodative  spasm,  parallel  rays 
may  l>e  muted   in    front  of  the  retina,  and  the  eye  made  appar- 
ently myopic,  the  vision  being  capable  of  improvement  by  con- 
Serious  errors  might  therefore  arise  if  this  cramp 
were  overlooked,  as  it  is  very  apt  to  be  in  the  examination  with 
the  trial -lenses.      When  it  is  present  in  a  high  degree,  the  patient 
not   maintain  a  sustained    view  of  an   object  at  any  distance 
without  suffering  pain  in  and  about  the  eyes.     It  is  frequently 
the  reason  why  perfect  acuteness  of  vision  is  not  obtained  by  aid 
Ial-lenses,  and  the  surgeon  must  be  careful  not  to  be  led 
in  error  of  diagni  isis  by  it     Examination  with  the  ophthalmo- 
pe,  or  paralysis  of  accommodation  with  atropin,  will  enable 
luni  to  avoid  mistaki 

In    order   to    relieve    this    cramp,  the  ciliary  muscle   must  be 

paralysed  by  a  solution  of  atropin  freely  instilled;  and  it  will 

n  be  necessary  to  keep  the  accommodation  paralyzed  for  some 

days,  and  to  commence  the  use  of  the  correcting  spectacles  be- 
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atropm   begins   to  wear 
recurrence  of  the  spasm  may  be  often  prevented 

As  life  advances  and  the  power  of  accommodation  diminishes, 

the  manifest  part  of  the  hypermetropia  increases,  while  the  latent 
part  decreases,  until  finally  lira.  =  II. 

2.  Accommodative  Asthenopia. — In  looking  at  distant 
objects  the  accommodation  of  the  emmetropic  eye  is  at  perfect 
rest,  and  does  not  come  into  play  until  the  object  is  approached 
close  (within  6  m.)  to  the  eye.  But  even  for  distant  objects  the 
hypermetropic  eye  must  accommodate  ;  and,  having  for  those 
distances  used  up  part  of  its  accommodative  energy,  it  has  for 
near  objects  actually  less  at  disposition  than  the  normal  eye. 
Hence  we  find  that  hypermetropic  people  often  complain  of  in- 
ability to  sustain  accommodative  efforts  for  near  objects  for  any 
length  of  time.  After  reading,  sewing,  etc.,  for  a  short  time, 
sensations  of  pressure  in  the  eyes  and  of  weight  above  and  around 
them  come  on,  and  the  words  or  stitches  become  indistinct,  and 
cannot  be  distinguished.  The  work  must  then  be  interrupted, 
and  after  a  few  minutes'  rest  it  can  be  resumed,  but  must  soon 
again  be  given  up.  After  a  Sunday's  rest  the  patient  is  often 
able  to  get  on  better  than  on  the  previous  Saturday.  These 
symptoms  depend  simply  upon  inability  of  the  ciliary  muscle  to 
perform  the  excessive  demands  made  upon  it. 

Accommodative  Asthenopia  (a,  priv.  ;  *otm$,  strength ;  ■ 
as  this  group  of  symptoms  is  called,  often  appears  suddenly 
during  or  after  illness.  The  explanation  of  this  is  that,  although 
hypermetropia  had  always  existed,  yet  in  health  the  ciliary 
muscle  was  equal  to  the  great  efforts  required  of  it,  but  in  sick* 
BeSS  it  shared  the  debility  of  the  system  in  general.  To  relieve 
accommodative  asthenopia  we  have  merely  to  prescribe  those 
lenses  for  near  work  which  correct  the  hypermetropia,  and  by 
this  means  to  place  the  eyes  in  the  position  of  emmetropic  i 

3.  Internal,  or  Convergent  Concomitant  Strabismus. — 
This  condition  has  a  certain  relation  to    hypermetropia.      It  will 

be  treated  of  in  the  chapter  on  the  Motions  of  the  Eyeballs  and 

their  Derangements  (Chap.  -»eu).  X  V//t 
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The  Prescribing  of  Spectacles  in  Hypermetropia. — If  a 
person  be  found  to  be  hypermetropic,  but  his  acuteness  of  vision 
without  glasses  be  good,  or  as  good  as  be  desires,  and  lie  com- 
plain of  no  asthenopic  symptoms,  glasses  need  not,  indeed 
should  not,  be  prescribed  for  him.  No  disease  in  his  eye  will 
result  from  his  going  without  glasses. 

If  the  patient  complain  of  imperfect  distant  vision,  due  to 
hypermetropia,  then  those  lenses,  which  correct  the  Mm.  may  be 
prescribed  for  distant  vision,  to  be  worn  either  constantly  or 
occasionally,  as  lie  may  desire.  Such  a  patient  is  almost  certain 
to  complain  also  of  accommodative  asthenopia;  while  many 
patients  will  be  met  with  who  complain  of  the  latter,  yet  express 
themselves  as  perfectly  satisfied  with  their  distant  vision.  Kor 
relief  of  the  asthenopia  it  is  usually  enough  to  prescribe  specta- 
cles lor  near  work  which  will  correct  the  Urn,  along  with  one  D 
or  two  D  of  the  HI.,  if  the  latter  exist. 

If  there  be   excessive   cramp  of    accommodation,   glasses  to 

correct  the  whole   hypermetropia  should   be  worn  while  the  eye 

is  under  atiopin  ;  ami  afterwards  as  much  of  the  HI.  as  possible, 

g  with  tlie  Hm.,  should  be  corrected  by  glasses  to  be  worn 

stantiy. 

Myopia,  ok  Shokt-sicht. 

This  form  of  ametropia  is  due,  in  a  vast  majority  of  cases,  to 

the  antero-posterior  axis  of  the  eyeball   being  too   long   (Axial 

Ml.  and  hence,  its  refracting  media  not  being  proportionately 

diminished  in  power,  parallel  rays  of  light  (a  />,  Fig.  18)  are  not 

brought  to  a  focus  on  the   retina,  but  in   front  of  it  (at  /),  and 

;  on  the  retina  circles  of  diffusion  (c  ii). 

Myopia  may  also  be  caused  by  abnormally  high  refracting 

er  in  the  crystalline  lens,  as  in  spasm  of  the  ciliary  muscle, 

and  in  some  cases  of  commencing  cataract,  and  also  by  conical 

cornea  (Curvature  M). 

Nnce.  in  the  myopic  eye,  the  retina  is   beyond   the   principal 
focus    of  the    dioptric    system,    rays   emerging   from   any  point 
if  the  fundus  will    pass   out  convcrgently,  and   will 
unite  in  front  of  the  eye  at  the  conjugate  focus  of  the  retina  (r). 
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Conversely,  rays  diverging  from  a  certain  point  (/•,  Fig.  19)  in 
front  of  the  eye  will  be  focused  on  the  retina  (<  ) 

If  an  object  be  brought  towards  the  eye,  the  divergence  of 
those  rays  which   pass  from  it  into  the  eye  increases  until,  when 


l-l>:.  IS. 


it  has  reached  the  point  >',  their  divergence  is  just  sufficient  t<> 
allow  them  to  be  united  at  the  conjugate  focus  fr).  which  is  on 
the  retina.     This  point  r  is  the  punctum  remotum*  of  the  myopic 


i  v..  m. 

eye,  In  order,  therefore,  that  the  short-sighted  eye  may  be  able 
t<>  see  distant  objects,  it  is  necessary  that  the  parallel  rays 
(a  A,  Tig.  20)  coming  from  those  objects  should  be  given  such 
a  degree  <>f  divergence  before  they  pass  into  the  eye  as  though 

*  The  punctum  remotum  is  always  the  conjugate  focus  of  the  retina.  In  anemine- 
l*0|)ic  eye  it  is  at  infinity,  -inor  tlie  retina  is  at  the  principal  focus  of  the  eve,  and  the 
rays  pass  out  parallel.  In  hypennetropia  it  is  l.ehind  the  eye,  and  is  virtual  or  nega- 
tive, because  the  retina  is  in  It. ml  of  the  principal  focus,  and  the  rays  pass  mil 
divergently,  as  if  coining  from  a  point  behind  the  retina.  I-astly,  in  myopia  it  is 
situated  at  a  finite  distance  in  front  of  the  eye,  and  is  real  and  poatdre,  because  the 
retina  is  beyond  the  principal  focus,  and  the  rays  emerge  convergent!}. 


IV 


45 


they  came  from  this  punetum  remotum.  This  can  readily  be 
effected  by  placing  the  suitable  concave  lens  (I.)  in  front  of  the 
ye,  and  the  number  of  this  glass  will  indicate  the  degree  of  the 
ivopia — i.e.,  by  how  many  dioptrics  the  refracting  power  of  the 
,e  is  in  excess  of  that  of  an  emmetropic  eye.  The  focal  length 
if  the  correcting  glass  corresponds,  of  course,  with  the  distance 
of  tlie  punetum  rcmotum  (r)  from  the  eye,  provided  the  glass  be 
held  close  to  the  cornea.  The  focus  of  the  glass  and  the  pune- 
tum rcmotum  of  the  eye  are  then  identical,  and  therefore  parallel 
.  after  passing  through  the  glass,  will  have  a  divergence  as 
though  they  came  from  the  punclum  rcmotum,  and  will  form  an 
exact  image  of  the  object  from  which  they  come  on  the  retina. 


Fig.  zo. 


For  example :  if  the  punetum  remotum  (Kig.  20)  be  situated 
at  14  cm.  from  the  eye,  then  the  number  of  the  correcting  lens 
will  be  seven  D,  because  the  focal  distance  of  this  lens  is  14  cm. 
(J^  =  7).  In  practice,  however,  we  cannot  hold  the  glass  so 
close  to  the  cornea,  and  therefore  we  must  subtract  the  distance 
between  it  and  the  cornea  from  the  focal  distance  of  the  required 
lens.  In  the  above  case,  suppose  the  distance  from  cornea  to 
glass   be  4  cm.,  the   required    lens  in  practice  will  be  ten    I) 

Determination  of  the  Degree  of  Myopia. — The  degree  or 
amount  of  myopia,  as  of  hypermetropia,  may  be  determined 
either  by  the  ophthalmoscope,  or  experimentally  by  means  of 
the  trial-lenses  and  test-types. 
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By  the  latter  method,  examining  each  eye  separately,  we  Roc 

the  correcting  glass  by  placing  our  patient  as  directed  in  the 
section  on  Acutencss  of  Vision  (p.  30).  A  weak  concave  trial  - 
glass  is  then  held  before  the  eye  under  examination,  and  higher 
numbers  are  gradually  proceeded  to  until  the  glass  is  reached 
which  gives  the  eye  the  best  distinguishing  power  for  the  types. 
We  often  find  that  there  are  several  glasses,  with  each  of  which 
the  patient  can  see  equally  well.  liu  weakest  of  tkfSt  is  tin- 
mtasure  of  his  myopia.  When  a  higher  glass  is  used  the  eye 
may  still  see  well,  but  it  does  so  only  by  an  effort  of  accommoda- 
tion (/.<*.,  the  crystalline  lens  has  to  be  made  more  convex  in 
order  to  coni]>ensate  for  the  excessive  concavity  of  the  glass 
placed  in  front  of  the  eye),  and  the  glass  employed  represents 
then  not  merely  the  myopia  present,  but  also  this  accommodative 
effort.  No  more  serious  mistake  can  be  made  than  the  pre- 
scribing of  too  strong  concave  glasses  for  a  myopic  individual, 
as  will  be  seen  further  on. 

The  Amplitude   of  Accommodation   in    Myopia. —  The   myopic  e\t    bat   an 
excess  <>f  re/rai  iiw  powa  .is  compared  with  the  emmetropic  eye  ;  therefore,  in  caloo- 
laling  its  amplitude  of  accommodation,  this  excess  must  be  subtracted  from  thi 
live  refractive  power  (  /)  which  would  be  required  to  adopt  the  emmetropic  eye  to  the 
same  punctum  proximum  ;  or,  in  other  words,  the   myopic  eye  has  need  "I  li 
commodative  power  than  the  emmetropic  eye,  because,  even  at  test,  it  is  adapted  for 
a  distance  (R.,  its  punctum  reinoluni)  for  which  the  emmetropic  eye  has  to  Bi 
modale ;  hence,  in  myopia, 

o  =  p  — r. 

For  example  :  a  myopic  person  of  ten  D  who  can  accommodate  up  to  8  cm.  (/  =  if 
=  12  D)  has  an  amplitude  of  accommodation  of  12  —  10  =  2  I>. 

The  Angle  y  in  Myopia. — In  myopia,  owing  to  the  length  of  the  eyeball,  the 
1  •■! iiea  is  cut  much  closer  to  its  center  by  the  visual  line  than  in  emmetropia,  or  these 
two  lines  may  coincide,  or  the  cornea  may  even  lie  cut  to  the  outside  of  its  I  enter  by 
the  visual  line  1  vu/c  lig.  21 ).  In  any  of  these  cases,  hut  especially  in  the  latter,  the 
effect  will  be  that  of  an  apparent  convergent  strabismus. 

Myopia  is  rarely  congenital,  but  is,  for  the  most  part,  the 
result  of  the  demands  made  upon  the  eyes  by  modern  civiliza- 
tion. It  generally  first  shows  itself  from  the  eighth  to  the  tenth 
year,  and  is  apt  to  increase,  especially  during  the  early  years  of 
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puberty.  Its  progressive  increase  is  encouraged  by  use  of  the 
for  near  work,  such  as  reading,  sewing,  drawing,  etc.,  and  is 
due  to  a  further  elongation  of  the  antero-posterior  optic  axis. 
But  it  is  certain  that  in  addition  to  this  exciting  cause  there  must 
be  some  predisposing  condition  or  conditions,  as  only  a  few 
children  become  short-sighted,  although  they  are  all  educated  in 
a  \  en  >imilar  manner  so  far  as  the  use  of  their  eyes  is  concerned. 
Moreover,  high  degrees  of  myopia  are  occasionally  met  with  in 
young  children  before  they  have  begun  to  use  the  eyes  much  for 
close  work.  Stilling*  and  Seggelf  have  found  that  a  low  orbit 
is  usually  associated  with  a  myopic  formation  of  eyeball,  and 
they  are  inclined  to  regard  these  largely  in  the   light  of  cause 


and  effect.      For  with  a  low  orbit,  and  when,  as  often  happens, 
the  tendon   of  the   superior  oblique   has  an  almost  trans*, 
direction,  the  combined   pressure  of  the  two  obliques   upon  the 
plane  of  the  equator  during  the  period  of  growth  would  tend  to 
■  ■  elongation  of  the  antero-posterior  diameter  of  the  eyeball. 
'    to    this    view    is   the   fact    that   in   scholars   of  Esthic 
nationality,  who  have  broad  faces  and  low  orbits,  the  proportion 
of  myopes  is  less  than  in  I'.uropeans.     Certain  it  is  that  die  ten- 
dency to  myopia  is  often   hereditary,  and  is  frequently  seen   in 
ral  members  of  a  family.     The  whole  question  of  the  pre- 
ying causes  of  myopia  must  still  be  regarded  as  sub  judicc. 
In   cases  of  commencing   cataract  a  slight   degree  of  myopia 


♦    Tram.  Internal    Ofihlh.  Congress,  iSSS,  p.  97. 
H  Grorfc's  Arehiv,  xxxvi,  ii,  p.  I. 
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may  sometimes  be  noticed  to  conic  on.      Tin's  is  due  to  a  highe 
refracting  power  in  the  lens,  as  the  result  of  the  changes  begin- 
ning in  it. 

Hirschberg  *  states  that  late  myopia,  coming  on  without  cata- 
ract from  the  fortieth  to  the  sixtieth  year,  is  a  very  certain  sign 
of  diabetes.  He  offers  no  explanation  of  its  occurrence  in  this 
way.     I  have  not  myself  seen  such  a  case. 

Many  short-sighted  people  half  close  their  eyes  when  endeav- 
oring to  distinguish  distant  objects,  in  order  that  the  rays  may 
be  prevented,  so  far  as  possible,  from  passing  through  peripheral 
parts  of  the  crystalline  lens,  which  would  increase  the  circles  of 
diffusion.  This  habit  it  is  which  has  given  the  name  of  myopia 
to  the  condition. 

Progressive  myopia  frequently  becomes  complicated 
with  organic  disease,  \iz.:  i.  Posterior  Staphyloma,  or  My- 
opic Crescent. — This  condition  is  recognized  by  the  ophthal- 
moscope as  a  white  crescent  at  the  outer  side  of  the  optic  papilla. 
Owing  to  bulging  of  the  eyeball  the  choroid  becomes  atrophied 
at  this  place,  and  admits  of  the  white  sclerotic  being  seen.  The 
staphyloma  sometimes  extends  all  around  the  optic  papilla,  and 
by  stretching  of  the  retina  in  these  extreme  cases  its  functions 
may  become  deranged,  and  in  consequence  the  blind  spot  in- 
creased in  size. 

2.  Choroidal  Degeneration  in  the  Neighborhood  of  the  Macula 
Lntea, — This  should  always  be  carefully  looked  for,  as  the  region 
of  the  yellow  spot  is  very  liable  to  disease  in  bad  cases  of  pro- 
gressive myopia.  The  disease  seems  to  begin  in  the  choroid, 
giving  the  appearance  of  small  cracks  or  fissures,  which  later  on 
develop  into  a  patch  of  choroidal  atrophy.  The  retina  at  the 
spot  becomes  disorganized,  and  very  serious  disturbance  of 
vision  is  the  result,  the  patient  being  disabled  from  reading. 

3.  Hemorrhage  in  the  retina  at  the  fellow  spot  may  occur, 
causing  similar  visual  defects  ;  and  when  the  hemorrhage  be- 
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comes  absorbed  the  macula  lutea  may  not  recover  its  function, 
nving  to  the  delicate  retinal  tissue  having  been  seriously  dam- 
ped. Yet  we  often  meet  with  cases  of  this  kind  which  do  regain 
their  former  vision. 

4.  Detachment  of  tin  Retina. — This  is  a  frequent  and  most 
serious  complication  of  progressive  myopia.  It  will  be  fully 
considered  in  the  chapter  on  Diseases  of  the  Retina  {Chap.  xv). 

5.  Opacities  in  the  Vitreous  Humor, — These  often  accompany 
the  choroidal  alterations. 

Insufficiency  of  the  internal  recti  muscles  is  another  anomaly 
which  we  find  very  commonly  associated  with  progressive  myo- 
pia ;  but  it  can  hardly  he  regarded  as  an  organic  disease,  or  as  a 
result  of  progressive  myopia.  It  may  more  properly  be  looked 
upon  U  a  concomitant  congenital  irregularity,  and  perhaps  as 
OM  of  the  causes  of  the  progressive  nature  of  myopia.  It  will 
be  full)'  discussed  in  Chapter  xviii. 

Cramp  of  Accommodation  is  often  present  in  myopic  eyes  and 
will  cause  the  myopia,  examined  with  trial-lenses  and  test-tyj>es, 
em  higher  than  it  really  is.  The  surgeon,  being  aware  of 
this  source  of  error,  will  guard  against  it. 

In  some  ca>is  ■>f  myopia  a  peculiar  bright  crescentic  reflex, 
first  described  by  Weiss,  can  be  seen  close  to  the  nasal  side  of 
the  disc.  Its  significance  has  not  yet  been  positively  ascer- 
tained. 

The  Management  of  Myopia. — The  great  danger  of  myopia 
being  its  progressive  increase,  with  consequent  or  attendant  or- 
ganic disease,  its  management  is  one  of  our  most  important  and 
difficult  tasks,  especially  in  these  days  of  high-pressure  educa- 
tion. Many  cases  of  myopia  are  not  progressive,  and  cause  no 
anxiety,  others  are  periodically  progressive  ;  and,  again,  others 
are  continuously  or  absolutely  progressive.  In  the  periodically 
form  the  age  of  puberty  is  usually  the  time  of 
greatest  increase  and  greatest  danger,  the  myopia  often  becom- 
ing stationary  later  on.  In  the  absolutely  progressive  cases  the 
increase   goes   on    rapidly   until    after   puberty,    and   then  more 
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slowly ;  but  it  usually  leads  to  considerable  loss  of  vision,  unless 
the  greatest  care  be  taken. 

In  the  progressive  forms  close  approximation  of  the  eyes  to 
the  work,  meaning  convergence  of  the  visual  lines  and  accom- 
modative effort,  as,  also,  everything  which  tends  to  cause  con- 
gestion of  the  eyes  and  head,  are  what  wc  have  to  try  to  prevent. 
In  order  that  these  patients  may  not  be  obliged  to  approach  close 
to  their  work  they  should  occupy  themselves  with  large  and  not 
with  minute  objects,  and  only  by  good  light.  When  possible 
{vide  infra)  such  spectacles  should  be  prescribed  for  them  as  will 
enable  them  to  read  at  a  distance  of  25  to  30  cm.  In  reading 
and  writing  the  books  and  papers  should  be  on  a  slope,  to  facili- 
tate an  upright  position  of  the  head,  and  the  table  should  not 
be  too  low.  They  should  pause  to  rest  for  some  minutes  occa- 
sionally during  the  spell  of  work,  while  the  number  of  working 
hours  in  the  day  should  be  restricted.  The  action  of  the  bowels 
should  be  regulated,  the  feet  kept  warm,  and  all  excessive  bodily 
exertion  avoided,  so  that  congestion  of  the  head  and  eyes  may 
be  prevented.  Where  posterior  staphyloma,  hemorrhages  at 
the  macula  lutea,  or  opacities  in  the  vitreous  humor  are  present, 
Heurtcloup's  artificial  leech  applied  to  the  temple,  mild  purga- 
tives, and  complete  rest  of  the  eyes,  with  the  use  of  atropin  for 
some  weeks  to  immobilize  the  ciliary  muscle,  are  to  be  ordered. 
If  the  choroidal  changes  be  very  marked,  small  doses  of  the  per- 
chlorid  of  mercury  are  indicated.  The  eyes  should  be  pro- 
tected from  light  by  blue  or  smoke-protection  spectacles,  this 
latter  precaution  being  especially  necessary  during  the  use  of 
atropin.  Insufficiency  of  the  internal  recti  should  be  corrected 
by  prisms  or  by  operation. 

The  correction  of  the  myopia  by  suitable  glasses  is  an  impor- 
tant and  difficult  matter.  In  some  cases  of  slight  myopia  (2.5 
D  and  less),  in  young  patients  with  good  amplitude  of  accom- 
modation, the  correcting  glasses  may  be  prescribed  to  be  worn 
constantly  for  near  as  well  as  for  distant  objects,  and  thus  the 
patient  is  placed  in  the  position  of  an  emmctrope.     In  other 
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cases,  where  the  error  of  refraction  is  not  excessive  and  tin 
is  organically  healthy,  the  whole  defect  may  be  corrected  for  dis- 
tant vision,  if  the  individual  be  warned  not  to  use  his  glasses  for 
near  work  lest  he  should  strain  his  accommodation.  In  high 
degrees  of  myopia  strong  glasses  may  be  given  for  distant 
Vision,  but  it  is  wise  to  give  them  one  D  or  1.5  U  less  than  the 
full  correction,  so  that  all  danger  of  accommodative  effort  may 
be  avoided.  In  these  same  cases,  provided  there  be  no  ophthal- 
moscopic changes,  or  only  some  of  minor  significance,  and  if  the 
vision  be  good,  such  a  glass  may  be  given  as  will  enable  the 
jiatient  to  read  at  25  cm.  to  30  cm.  This  glass  may  be  found  by 
subtracting  from  the  number  of  the  glass  representing  the  degree 
of  the  myopia  (s.iy  seven  D)  the  lens  whose  focal  length  cor- 
responds to  the  distance  (say  30  cm.)  required  (this,  here,  would 
be  3.25  D,  because  yo°=  3.25,  and  then  7.0  —  3.25  =  3.75  D, 
the  glass  required).  By  aid  of  such  glasses  this  myope  can 
read  at  a  distance  much  more  favorable  for  the  convergence  of 
his  optic  axes  and  lor  the  erect  position  of  the  head  ;  but  there 
danger  associated  with  their  use — namely,  that  if  the  patient 
approaches  his  book  closer  than  the  prescribed  distance,  he  does 
away  with  the  advantage  he  should  gain  from  the  glasses,  and, 
by  neceaatoting  an  effort  of  accommodation,  he  tarns  them  into 
a  serious  source  of  danger  for  the  eye.  Patients  in  whom  the 
acuteness  of  vision  is  much  lowered  are  liable  to  approach  their 
work  in  this  way,  in  order  to  obtain  larger  retinal  images,  the 
more  so  as  the  concave  glasses  diminish  the  size  of  the  images, 
gnd  in  such  cases  it  is  better  not  to  give  glasses  for  near  work. 
It  is  often  necessary  to  provide  patients  with  spectacles  which 
Hill  enable  them  to  use  their  eyes  for  some  special  purpose  at  a 
given  distance — e.g.,  the  pianoforte,  painting,  etc.,  and  these  can 
be  found  as  above  explained. 

Operative  Cure  of  Myopia. — This  consists  in  the  removal 

he  crystalline  lens,  and  was  first  systematically  employed  by 

Fukala.*     Some  surgeons  simply  extract  the  lens  by  one  of  the 


*    Von  Crar/e' s  Archiv,  xxxvi,  ii,  p.  232. 
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methods  used  for  cataract,  while  the  majority  first  perform  dis- 
cission of  the  lens,  and,  when  it  has  swollen  and  become  cata- 
ractous,  they  proceed  to  evacuate  it  through  a  linear  corneal 
incision.  I  prefer,  to  cither  of  these  methods,  discission  pure  and 
simple,  allowing  the  process  of  absorption  to  go  on  until  the 
whole  lens  gradually  disappears.  I  do  not  evacuate  the  opaque 
lens  matter  through  a  corneal  incision,  unless  compelled  b 
so  by  increased  tension  or  other  complications.  I  believe  that 
discission  pure  and  simple  is  not  only  the  safest  method  as  an 
operative  proceeding,  but  is  also  less  likely  to  be  followed  by 
any  intraocular  complication,  such  as  detachment  of  the  retina, 
or  hemorrhage,  than  where  a  sudden  reduction  in  the  contents  of 
the  eyeball  is  effected,  as  by  either  of  the  other  methods.  More- 
over, the  disfigurement  caused  by  the  corneal  incision,  slight 
though  it  be,  is  a  drawback  from  which  the  simple  discission  is 
free.  Nor,  again,  is  astigmatism  so  apt  to  be  produced.  The 
cure,  by  simple  discission,  has  the  disadvantage  of  being  very 
slow,  but  this  is  not  a  serious  drawback  in  view  of  the  lifelong 
advantages  to  be  gained. 

The  operative  cure  of  myopia  is  not  to  be  recommended 
except  for  cases  of  12.0  1>  and  more,  nor  should  it  be  performed 
where  there  is  such  serious  disease  of  the  fundus  or  vitreous 
humor  as  would  render  any  improved  use  of  the  eye  on  the  con- 
clusion of  the  treatment  unlikely.  Active  choroidal  disease  is 
regarded  as  a  contra-indication,  but  small  retinal  hemorrhages, 
even  if  they  be  near  the  macula  lutea,  need  not  be  so  regarded. 
The  best  time  of  life  for  the  cure  is  in  childhood  or  early  youth, 
but  it  can  be  successfully  undertaken  at  a  much  later  period. 
In  the  myopic  eye  the  nucleus  of  the  lens  undergoes  sclerosis 
to  a  less  extent  than  in  hypcrmetropia  or  in  emmetropia,  and 
hence  in  it  discission  is  less  apt  to  be  followed  by  high  tension 
or  other  complication,  even  wbeil  performed  in  middle  age. 

The  advantages  gained  by  the  patient  from  the  operative  cure 
of  his  myopia  are  enormous,  while  the  risks  lo  be  run  are  slight. 
Not  merely  does  the  patient  become  either  only  slightly  myopic, 
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or  else  emmetropic  or  hypermetropic,  according  to  the  degree 
of  the  original  myopia,  but  his  acuteness  of  vision  is  usually  in- 
creased in  a  remarkable  degree.  One  of  my  patients,  with  M. 
20  D  and  V.  =  finger  counting  at  2  m.r  obtained,  after  discis- 
sion and  resulting  absorption  of  the  lens,  an  emmetropic  eye,  and 
V.  =  -j^.  The  cause  of  this  improved  acuteness  of  vision  is  not 
clearly  understood,  and  in  some  cases  it  goes  on  for  several 
months  before  it  reaches  its  height.  Another  remarkable  point, 
illustrated.  too,  by  the  above  case,  is  that  the  amount  of  reduc- 
tion in  the  refraction  of  the  eve  is  much  greater  in  these  cases 
than  one  would  n  priori  expect.  A  convex  lens  of  about  10. 0  D 
is  commonly  required  to  correct  an  emmetropic  eye  that  has 
been  operated  on  for  cataract,  which  would  imply  that  the  refract- 
ing power  of  the  crystalline  lens  is  about  +  10.0  D  in  the  emme- 
tropic eye.  But,  after  the  operative  cure  of  myopia,  it  is  found 
that  the  reduction  in  the  refraction  of  the  eye  amounts  to  from 
12.0  L)  to  20.0  D,  and  varies  in  different  eyes.  Convex  specta- 
cle-- require  to  be  worn  for  near  work  after  the  operation,  and 
sometimes,  too,  for  distant  vision  where  hypermetropia  has  been 
produced.  Where  the  original  myopia  is  not  more  than  about 
D  it  is  advisable,  in  patients  who  follow  certain  callings  in 
which  the  wearing  of  glasses  is  objected  to,  to  operate  on  only 
one  eye,  which  then  subsequently  serves  for  distant  vision,  while 
the  unoperated  eye  is  used  for  reading  and  other  near  work,  and 
by  this  means  the  patient  is  entirely  independent  of  glasses. 

Astigmatism. 

This  is  a  compound  form  of  ametropia,  due  to  the  cornea  being 
more  curved  in  one  meridian  than  in  another,  similarly  as  the 
back  of  the  bowl  of  a  spoon  is  more  convex  from  side  to  side 
than  from  heel  to  point. 

In  regular  astigmatism  the  directions  of  the  greatest  and  least 
curvations  of  the  cornea  are  always  at  right  angles  to  each  other, 
and  usually  fall  precisely  in  the  vertical  and  horizontal  meridians, 
the   meridian   of  greatest   curvature  being   most  frequently  the 
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vertical.  Consequently,  we  say  the  astigmatism  is  "  with  the 
rule"  in  those  cases  in  which  the  meridian  of  greatest  curvature 
is  the  vertical  ;  and,  where  that  meridian  is  the  one  of  least  con  - 
ature,  we  say  the  astigmatism  is  "  against  the  rule."  The  result 
of  this  is  that  a  pencil  of  rays  passing  into  the  eye,  instead  of 
meeting  at  a  common  focus,  is  irregularly  refracted,  those  rays 
passing  through  the  vertical  meridian  of  the  cornea  being  brought 
to  a  focus  much  earlier  than  those  which  fall  through  its  hori- 
zontal meridian  ;  and  therefore  at  the  focus  of  the  former  the 
latter  rays  form  a  horizontal  streak  of  light.  The  intermediate 
or  oblique  meridians  will  probably  be  of  regularly  intermediate 
refracting  power. 

The  interval  between  the  foci  of  the  two  principal  meridians  is 
called  the  focal  interval,  and  is  a  measure  of  the  astigmatism. 


Fie.  23. 


The  accompanying  diagram  (Fig.  22),  after  Donders,  will 
assist  in  the  understanding  of  the  course  of  a  pencil  of  rays  after 
they  have  passed  through  an  astigmatic  cornea,  those  rays  be- 
longing to  the  horizontal  and  vertical  meridians  being  chiefly 
considered. 

At  A  neither  vertical  (vt/)  nor  horizontal  (////')  rays  have  yet 
been  united  at  their  foci,  but  the  vertical  rays  are  the  nearest  to 
their  focus  ;  and  therefore  the  appearance  which  the  pencil  of 
rays  would  give,  if  caught  here  on  an  intercepting  screen,  is  an 
oval  with  its  long  axis  horizontal.  At  H  the  vertical  rays  have 
met  at  their  focus,  but  the  horizontal  rays  not  as  yet  at  theirs, 
and  the  result  is  therefore  a  horizontal  straight  line.  At  C  the 
Vertical  Pays  are  diverging  again  from  their  focus,  and  the  hori- 
zontal rays  have  still  not  come  to  theirs.      At  1)  the  same  condi- 
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tiote exist,  only  a  little  further  on,  where  the  one  set  of  rays  i> 
diverging,  the  other  still  converging,  but  each  at  the  same  angle  ; 
hence  the  shape  of  the  figure  is  round.  At  F  the  horizontal  rays 
bave  met,  and  the  result  is  a  vertical  straight  line.  At  G  both 
sets  "l"  rays  are  divergent,  and  the  figure  is  an  oval  with  the  long 
axis  perpendicular. 

There  are  various  kinds  of  regular  astigmatism,  according  to 
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the  position  of  the  two  principal  foci  with  reference  to  the  retina, 

1  \;»//>/<  Hypermetropic  Astigmatism. — When  the  focus  (V, 
Fig.  23)  of  the  vertical  rays  is  situated  on  the  retina  (emmetropic 
in  that  meridian),  while  that  (H)  of  the  horizontal  rays  lies 
behind  the  retina  (hyjiermetropia  in  that  meridian). 
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2.  Compound  Hypermetropic  Astigmatism. — When  the  foci  of 
both  sets  of  rays  is  behind  the  retina,  that  (II.  Fig.  24)  of  the 
horizontal  rays  further  back  than  that  (V)  of  the  vertical  rays. 

3.  Si»//>/i  Myopic  Astigmatism. — When  the  focus  (IT,  Fig.  25) 
of  the  horizontal  rays  is  situated  on  the  retina  (emmetropia  in 
that  meridian),  while  the  focus  (V)  of  the  vertical  rays  is  situated 
in  front  of  the  retina. 
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4.  Compound  Myopic  Astigmatism. — When  the  foci  of  both 
sets  of  rays  are  situated  in  front  of  the  retina,  but  further  forward 
in  the  case  (V,  Fig.  26)  of  the  vertical  rays 

5.  Mixed  Astigmatism. — When  the  focus  (H,  Fig.  27)  of  the 
horizontal  rays  falls  behind  the  retina  (hypcinietropfa  in  that 
meridian),  and  the  focus  (Y )  of  the  vertical  r.iys  in  front  of  the 
retina  (myopia  in  that  meridian). 

Symptoms  of  Astigmatism. — We  may  conclude  that  an 
individual  is  astigmatic  if  he  sees  horizontal  (or  vertical)  lines, 
such  as  the  horizontal  portions  of  Roman 
capital  letters,  or  the  horizontal  lines  in 
music,  or  the  horizontal  rays  in  Snellen's 
sunrise  figure  (see  end  of  this  book)  dis- 
tinctly, while  the  vertical  (<>r  horizontal) 
lines  seem  indistinct.  We  have  such  a 
complaint,  for  example,  when  the  retina 
is  situated  at  the  focus  of  the  parallel 
rays  passing  through  the  vertical  meridian  of  the  cornea. 

Suppose  an  eye  to  be  emmetropic  in  the  vertical  meridian, 
and  amctropic  in  the  horizontal  meridian  :  we  must  first  consider 
how  a  point  will  be  seen  by  such  an  eye.  The  rays  of  light 
emitted  from  the  point  and  passing  through  the  horizontal 
meridian  will  not  be  brought  to  a  focus  on  the  retina,  but  will 
produce  a  blurring  of  the  retinal  image  of  the  point  at  each  side  ; 
while  the  vertical  rays  will  unite  on  the  retina,  and  consequently 
the  point  will  appear  distinctly  defined  above  and  below. 

A  line  may  be  regarded  as  a  number  of  points,  and  in  order 
to  understand  how  lines  will  be  seen  by  an  astigmatic  eye,  such 
as  the  above,  it  is  only  necessary  to  arrange  a  number  of  points 
in  vertical  and  horizontal  lines — as  at  a  and  b  in  lug.  28.  It  is 
evident  at  once  from  mere  inspection  that  the  horizontal  line 
will  appear  distinct,  because  the  rays  which  diverge  from  each 
point  of  the  latter  in  a  vertical  plane — i.e.,  at  right  angles  to 
the  direction  of  the  line — are  brought  to  a  focus  on  the  retina ; 
while  those   rays  diverging  in  a  horizontal   plane,  although  not 
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meeting  on  the  retina,  do  not  render  the  picture  of  the  line  in- 
distinct, because  the  diffusion  images  resulting  from  them  exist 
in  the  horizontal  direction,  and  consequently  cover  or  overlap 
each  other  on  the  line,  and  therefore  are  not  seen  and  do  not 
confuse  the  sight.  At  the  ends  of  the  line  only  (A  Fig.  29)  do 
the  diffusion  images  cause  a  fuzziness  or  make  the  line  seem 
longer  than  it  is.  In  this  case  a  vertical  line  (<iy  Figs,  28  and 
29)  seems  indistinct,  because,  the  horizontal  meridian  being  out 
of  focus,  the  diffusion  images  existing  in  that  direction  are  very 
apparent,  as  they  do  not  overlap.  On  the  other  hand,  in  order 
e  a  vertical  stripe  accurately,  it  is  necessary  only  that  the  rays 
diverging  in  a  horizontal  plane  should  have  their  focus  on  the 
retina  ;  and,  therefore,  if  an  individual  can  only  see  vertical  lines 
distinctly  at  6  meters,  we  know  that  his  eye  is  emmetropic  in  the 
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horizontal  meridian  and  probably  myopic  in  the  vertical  merid- 
ian. We  do  not,  however,  hear  this  complaint  as  often  as  might 
be  expected,  because  simple  astigmatism  is  not  so  common  as 
one  or  other  of  the  compound  forms. 

Astigmatic  people  do  not  generally  see  very  distinctly,  either 
at  long  or  at  short  distances. 

Even  in  hypermetropic  astigmatism  the  book  is  very  often 
brought  close  to  the  eyes,  in  order,  by  increasing  the  size  of  the 
retinal  image,  to  make  up  for  its  indistinctness. 

tigmatic  individuals  frequently  suffer  much  from  headache, 
due  to  constant  effort  to  see  distinctly,  and  we  cure  the  head- 
ache when  we  correct  the  astigmatism. 

It  has  been  stated  that  epilepsy,  if  not  capable  of  being  pro- 
duced  by  refractive  errors,  especially  astigmatism,  in  persons 
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with  stable  brains,  may  sometimes  have  such  errata  as  its  excit- 
ing cause  u  here  there  is  already  a  predisposition  to  the  disease. 

All  these  signs  and  symptoms  appertain  more  to  the  rather 
high  degrees  of  astigmatism.  Slighter  degrees  may  cause  no 
annoyance  beyond  some  indistinctness  of  vision  ;  and  indeed 
slight  degrees  of  hypermetropic  astigmatism  often  pass  un- 
noticed until  late  in  life,  when  the  accommodation  begins  to 
fail. 

We  are  often  led  to  suspect  and  to  seek  for  astigmatism  when, 
in  examining  the  refraction  with  spherical  glasses,  we  are  able 
to  bring  about  some  improvement  of  vision,  but  cannot  obtain 
normal  V.  with  any  glass,  while  there  is  no  organic  disease  to 
account  for  the  defect.  Also  if,  in  examining  with  spherical 
glasses,  we  find  V.  benefited  equally  by  several  glasses  of  con- 
siderable difference  in  power,  even  perhaps  by  convex  as  well  as 
by  concave  glasses. 

The  ophthalmoscope  affords  us  an  admirable  means  of  diag- 
nosing astigmatism  and  of  determining  its  amount.  Just  as  the 
astigmatic  eye  cannot  see  horizontal  and  vertical  lines  equally 
well  at  the  same  moment,  so  is  an  observer  unable  to  see  both 
the  vertical  and  horizontal  vessels  in  the  retina  of  the  astigmatic 
eye  simultaneously,  but  must  alter  his  accommodation  to  be  able 
to  see  first  the  one  set  of  vessels  and  then  the  other. 

A  comparison  of  the  shape  of  the  optic  papilla,  as  seen  in  the 
upright  and  in  the  inverted  images,  may  also  give  a  clue  to  the 
presence  of  astigmatism.  Inasmuch  as  the  fundus  oculi  is  very 
much  magnified  in  the  upright  image  by  the  dioptric  media 
through  which  it  is  seen,  and  as  this  enlargement  is  greater  in 
the  direction  of  the  meridian  of  shortest  focus  (meridian  of 
highest  refraction),  which  is  most  commonly  the  vertical  meridian, 
a  circular  object,  such  as  the  papilla,  will  seem  to  be  of  an  oval 
shape  with  its  long  axis  vertical.  But  in  the  inverted  image,  in 
the  meridian  of  highest  refraction,  the  image  lies  nearer  the 
convex  lens  than  in  the  meridian  of  lowest  refraction,  and 
hence  is  much  less  magnified  in  the  former  than  in  the  latter 
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meridian  ;  and  here,  consequently,  the  round  optic  papilla  is  seen 
as  an  oval  with  its  long  axis  horizontal.  Sometimes  the  papilla 
i-  really  of  an  oval  shape,  and  not  round,  and  then  the  diagnosis 
is  readily  made  by  observing  that  in  one  image  it  is  seen  as  an 
oval,  while  in  the  other  image  it  is  circular.  Care  must  be 
taken  in  the  indirect  method  not  to  hold  the  lens  obliquely,  as 
this  would  be  sufficient  to  make  a  circular  disc  appear  oval,  the 
long  axis  of  the  oval  being  in  the  direction  of  the  axis  around 
which  the  lens  is  rotated.  The  determination  of  the  degree  of 
astigmatism  can  also  be  accomplished  with  the  ophthalmoscope, 
and  the  method  will  be  treated  of  in  the  next  chapter, 

The  Estimation  of  the  Degree  of  Astigmatism  and  Its 
Correction. — It  is  evident  that  to  correct  astigmatism  the  ordi- 
nary spherical  lenses  would  be  of  little  use,  for  they  affect  the 
refraction  of  the  light  passing  through  them  equally  in  every 
direction.  We  employ,  therefore,  what  are  termed  cylindrical 
lenses,  being  sections  of  cylinders  parallel  to  their  axes,  which 
refract  light  in  one  direction  only — viz.,  that  corresponding  to 
their  curvatures  and  at  right  angles  to  their  axes.  The  rays 
which  pass  through  these  lenses  in  a  direction  corresponding  to 
their  axes  are  not  refracted,  but  pass  on  without  deviation,  as 
they  would  do  through  a  piece  of  plain  glass. 

Although  astigmatism  is  nowadays  almost  universally  estima- 
ted by  means  •>(  the  ophthalmoscope  or  by  the  astigmomcter 
(sec  p.  C~>2 ),  yet  in  order  to  give  the  student  a  clear  idea  of  the 
matter  in  the  simplest  way  I  shall  here  describe  a  subjective 
method  foa  its  estimation,  while  its  objective  estimation  by  aid  of 
the  ophthalmoscope  will  be  treated  of  in  the  next  chapter. 

Simple  Astigmatism. — If,  now,  a  case  come  before  us  in  which 
we  suspect  astigmatism,  we  place  Snellen's  sunrise  (vide  diagram 

end  of  book),  or  some  such  diagram,  at  6  meters  from  the 
,e  (the  other  eve  being  excluded),  and  inquire  of  the  patient 
whether  there  be  any  line  which  he  sees  much  more  distinctly 
than  the  others,  and  can  trace  further  toward  the  central  point. 
If  that  be  so,  we  know  that  he  is  emmetropic  in  the  meridian  at 
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rif^ht  angles  to  that  line,  provided  his  accommodation  b< 

and  that  he  is  ametropic  in  the  meridian   corresponding  to  that 

line. 

In  case  the  horizontal  line  below  at  each  side  be  the  distinct 
one,  the  eye  is  emmetropic  in  the  vertical  meridian,  and  probably 
hypermetropic  in  the  horizontal  meridian,  because  the  latter  is 
generally  that  of  least  curvature.  Consequently,  a  convex  cylin- 
drical lens  held  with  its  curvature  horizontally  (axis  vertical) 
before  the  eye  will  correct  the  defect.  The  highest  convex 
cylindrical  glass  which  gives  the  patient  the  best  possible  distant 
vision  will  be  the  correcting  glass.  This  is  a  case  of  simple 
hypermetropic  astigmatism  (As.  H.).  If  the  lens  required 
be  +  2  D  Cyl.,  it  would  be  As.  II.  2  D  ;  and  in  prescribing  for 
the  optician  we  should  write  "  +  2  D  Cyl.  Ax.  Vert." 

If  the  central  vertical  line  be  the  distinct  one,  then  emmctropia 
exists  in  the  horizontal  meridian,  and  probably  therefore  myopia 
in  the  vertical  meridian  ;  and  a  concave  cylindrical  lens  held 
before  the  eye  with  its  curvature  vertical  (axis  horizontal)  will 
correct  the  defect.  The  lowest  concave  cylindrical  lens  which 
gives  the  patient  the  best  possible  distant  vision  will  be  the  cor- 
recting lens.  This  is  a  case  of  simple  myopic  astigmatism 
(As.  M.).  If  the  lens  be  —  2.5  Cyl.,  it  would  be  As.  M.  2.5  1  >  : 
and  for  the  optician  we  should  write  "  —  2.5  D  Cyl.  Ax.  Horiz." 

I  advise  the  reader  to  make  now  a  few  experiments  for  himself 
with  cylindrical  lenses,  by  means  of  which  he  can  produce  arti- 
ficial astigmatism  in  his  own  eye.  Let  him  place  Snellen's 
sunrise  figure  (end  of  this  book)  opposite  his  eye  at  a  distance 
of  about  4  to  6  meters.  If  he  now  hold  a  -f  1.0  Cyl.  before  his 
eye,  with  its  axis  horizontal,  it  gives  a  myopia  of  1.0  D  to  the 
vertical  meridian  of  the  eye,  while  the  horizontal  meridian  remains 
emmetropic  ;  and  consequently  he  will  see  the  central  vertical 
line  of  the  diagram  distinctly,  while  the  horizontal  lines  will  be 
indistinct.  By  placing  a  —  1.0  Cyl.  with  its  axis  vertical  before 
the  eye,  in  addition  to  the  -I-  1.0  Cyl.,  the  artificial  astigmatism 
produced  by  the  latter  is  corrected,  and  the  whole  diagram  be 
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comes  distinct.     Every  other  kind  and  degree  of  astigmatism  can 
be  similarly  represented  by  lenses  and  similarly  corrected. 

Compound  Astigmatism. — If  no  line  be  very  distinctly  seen, 
then  we  may  commence  our  examination  with  Snellen's  dis- 
tance test-types,  and  test  in  the  ordinary  way  with  spherical 
lenses  until  we  find  that  one  which  gives  the  best  distant  vision. 
This  we  place  in  a  spectacle  frame  before  the  eye,  and  proceed, 
as  already  explained,  to  ascertain  the 
meridians  of  greatest  and  least  curv.i- 
ture  of  the  cornea.      If  the  spherical 

lens  be  -f-  4  I),  and  with  it  the  hori-  h.  40.+  11.  1  D 

zontal  lines  in  the  sunrise  diagram  be 
the  most  distinct,  then  the  vertical 
meridian  is  shown  to  be  corrected,  and  the  eye  is  probably  still 
hypermetropic  in  the  horizontal  meridian,  and  requires  a  +  cylin- 
drical lens  with  its  axis  vertical,  in  addition  to  the  spherical  lens, 
to  correct  the  entire  defect.  Suppose  this  cylindrical  lens  be 
found  to  be  -  1  D.  Cyl.,  then  the  H.  in  the  horizontal  meridian 
will  be  shown  to  be  five  D,  and  the  astigmatism  to  be  one  D. 

The  latter  noted  down  would  be  of  little  practical  value,  and 
therefore  we  prefer  to  write  in  our  note-books  the  factors  of  the 
astigmatism,  thus  :  "  H.  4  D  +  As.  H.  1  D  Horiz."  ;  or,  as  for 
the  optician,  '•  +  4  D  Sph.  c+iD  Cyl.  Ax.  Vert."*  This  is 
compound  hypermetropic  astigmatism. 

In    an    analogous   waj    we   examine   for   compound    myopic 
,matism,  in  which  every  meridian  is  myopic,  but  the  vertical 
more  so  than  the  others. 

Mixed  Astigmatism. — Lastly,  we  come  across  cases  in  which 
both  concave  and  convex  spherical  lenses  produce  a  certain 
amount  of  improvement,  but  neither  give  full  vision.  Placing, 
then,  one  or  other  before  the  eye  in  the  spectacle  frame,  the 
mutation  is  proceeded  with  by  aid  of  Snellen's  sunrise.  We 
ascertain,  for  example,  what  is  the  lowest  concave  spherical  lens 


*  The  sign  Q  indicates  "  combined  with." 
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which  will  bring  out  one  horizontal  ray  distinctly.      Let  this  be 
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myopia  ot  three  u  in  the  vertical  merit 
Now,  having  removed  the  —  lens,  we  find  what  is  the  highest 
convex  lens  which  will  bring  out  one  vertical  line  distinctly. 
Let  it  be  +  5  D  ;  this  indicates  hypermetropia  of  that  amount  in 
the  horizontal  meridian.  We  may  correct  such  a  case  in  cither 
of  two  ways:  (rt)  by  a  Sph.  —  3D,  which  will  correct  the  verti- 
cal meridian,  but  will  increase  the  hypermetropia  in  the  horizontal 
meridian  by  three  D,  making  it  eight  D,  which 
can  then  be  corrected  #by  combining  a  cylin- 
drical lens  of  1-  8  D,  axis  vertical,  with  the 
above  spherical  lens  ;  (^)by  a  spherical  +  5  D, 
which  will  correct  the  horizontal  meridian,  but 
will  increase  the  myopia  in  the  vertical  merid- 
ian to  eight  D,  necessitating  the  combination  of  a  —  Cyl.  lens  of 
that  number  with  the  +  5  D  Sph.  For  reading,  writing,  etc.,  an 
over-correction  of  the  horizontal  meridian  with  4  8  D  Cyl.,  thus 
rendering  the  eye  myopic  three  D  in  every  meridian,  and  enabling 
the  patient  to  read  at  or  near  his  far  point,  might  be  the  most  suit- 
able arrangement. 

As  it  is  necessary,  in  order  to  test  the  degree,  etc.,  of  astig- 
matism accurately,  that  the  accommodation  be  at  rest,  it  is  desir- 
able, before  the  examination  for  any  of  the  hypermetropic  forms, 
to  instil  atropin  into  the  eye. 

Measurement  of  the  Degree  of  Astigmatism  by  the  Astig- 
mometer. — This  is  one  of  the  most  rapid  and  satisfactory 
methods  of  determining  both  the  degree  of  astigmatism  and  the 
position  of  the  meridians  of  greatest  and  least  refraction.  It  is 
based  on  the  principle  of  the  ophthalmometer,  an  instrument  by 
which  Helmholtz  demonstrated  the  changes  in  the  curvature  of 
the  lens  during  accommodation. 

The  cornea  reflects  images  of  objects  in  the  same  manner  as 
a  convex  mirror,  and  the  smaller  the  radius  of  curvature  the 
smaller  will  the  image  of  any  given  object  be.  It  i-;  easy  to 
calculate  the  radius  of  curvature  of  the-  cornea,  knowing  the  size 


<>f  the  prism  until  the  two  images  just  come  into  contact.  When 
this  lias  taken  place,  a  displacement  equal  to  the  size  of  the 
image  has  been  produced.  The  amount  of  displacement,  and 
hence  the  size  of  the  image,  can  easily  be  calculated. 

The  astigmometer  was  first  brought  into  practical  use  byjaval 
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and  Schiotz.  The  instrument  which  is  in  use  at  the  F 
Victoria  Eye  and  Ear  Hospital,  and  which  has  proved  of  great 
service,  is  a  modification  of  Javal's,  made  by  Kagenaar  of  L'trecht. 
In  order  to  measure  the  degree  of  astigmatism  by  it,  we  do  not 
require  to  know  the  radius  of  curvature  of  the  cornea,  but  merely 
to  find  out  the  difference  in  refractive  power  between  the  meri- 
dians of  greatest  and  least  curvature,  and  this  the  astigmomcter 
enables  us  to  do  in  a  few  seconds  without  any  calculation. 

It  consists  (Fig.  30)  of  a  telescope  (/>)  containing  a  double 
refracting  prism  between  the  object  glasses,  and  two  reflectors 
(k  and  /),  which  are  movable  on  an  arc  (in),  which  is  fixed  to  the 
telescope  tube.  The  latter  turns  on  its  own  axis,  and  enables  the 
arc  to  be  placed  in  any  meridian,  its  position  being  indicated  on 


Fig.  31. 

a  graduated  circle  (j,r).  The  patient  places  his  chin  on  the  rest  ,/, 
and  looks  into  the  tube  at/,  the  eye  which  is  not  under  observa- 
tion being  covered  by  the  disc  ft  The  surgeon  then  looks 
through  the  telescope  at  11,  turns  the  arc  ///  into  a  horizontal 
position,  and  observes  the  corneal  images  of  the  reflectors,  which 
he  gets  into  focus.  He  then  moves  the  reflectors  until  the  cen- 
tral images  just  come  into  contact ;  the  four  images  will  then 
occupy  the  relative  positions  shown  in  Fig.  31.  The  arc  is  then 
rotated  into  the  vertical  meridian,  and  if  the  curvature  of  the 
cornea  be  the  same  as  before,  the  central  images  will  still  appear 
to  be  in  contact ;  but  if  the  radius  of  curvature  be  smaller,  the 
intervals  a  to  b  and  a'  to  />'  will  diminish,  and  consequently  the 
central  images  will  overlap,  as  in  Fig.  32,  each  step  of  a'  repre- 
senting a  difference  of  one  D.     So  that  in  this  case  there  would 
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be  an  astigmatism  of  two  I),  and  the  greatest  refraction  would 
be  in  the  vertical  meridian, 

It  is  generally  best  to  begin  with  the  arc  in  the  horizontal  merid- 
ian. If  the  axes  of  the  meridians  of  greatest  and  least  curvature 
are  oblique,  then  the  images  will  not  lie  in  one  line,  and  the  arc 
must  be  turned  until  they  do  so  lie.  An  index  which  moves  on 
the  circle,^  gives  the  position  of  the  axes.  It  will  be  seen  from 
the  above  description  that  the  astigmometer  merely  registers  the 
amount  of  astigmatism,  but  does  not  enable  us  to  estimate  the 
iction  i>f  the  eye.  Moreover,  it  is  the  corneal  astigmatism 
alone  which  is  determined,  and  it  will  be  found  that  in  the  vast 
majority  of  cases  this  is  the  only  astigmatism  present. 

Lental  Astigmatism. —  Disturbances  of  vision  due  to  astigma- 

a  often  make  their  appearance  for  the  first 
time  at  middle  age  or  even  later,  and  are  then 
apt  to  be  mistaken  for  amblyopia.  In  such 
■  ises  the  cornea  has  been  astigmatic  all  through 
life,  but  the  defect  has  been  masked  by  a  corn- 
icing astigmatism  of  the  crystalline  lens, 
produced  by  an  unequal  accommodative  con- 
traction of  the  ciliary  muscle.  When,  now,  as  life  advances 
the  amplitude  of  accommodation  diminishes,  the  power  of  the 
ciliary  muscle  to  produce  this  active  compensatory  lental  astig- 
matism also  diminishes,  and  finally  disappears,  and  consequently 
the  corneal  astigmatism  comes  to  the  front;  or,  in  astigmatic 
individuals,  the  astigmatism  may  alter  in  degree  at  this  time  of 
life.  Under  atropin,  too,  astigmatism  may  appear,  the  exist- 
vlnch  was  not  previously  known.  This  is  termed  active. 
or  dynamic,  lental  astigrnati 

PlBSStve,  or  static,  lentai  astigmatism  is  due  to  irregularity  in 
the  shape  of  the  unaccommodated  lens,  and  gives  rise  to  dis- 
turbances of  vision  similar  to  those  caused  by  corneal  astigma- 
tism, or  it  increases  existing  corneal  astigmatism,  or  it  more  or 
completely  compensates  the  corneal  astigmatism.  It  has  no 
clinical  importance  which  does  not  attach  to  corneal  astigmatism. 
6 
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Irregular  Astigma  i  ism. 

In  irregular  astigmatism  the  refraction  of  the  eye  differs  not 
only  in  different  meridians  of  the  eye,  but  even  in  different  puts 
of  one  and  the  same  meridian.  It  is  frequently  due  to  irregu- 
larities on  the  surface  of  the  cornea,  the  result  of  former  ulcers, 
and  also  sometimes  to  irregular  refracting  power  in  different 
parts  of  the  crystalline  lens.  It  cannot  be  corrected.  Its  pres- 
ence can  be  detected  by  the  distortion  and  irregular  movement 
■  >f  the  disc  when  the  lens  is  moved  during  the  indirect  method 
of  examining  with  the  ophthalmoscope,  and  also  by  the  irregu- 
lar shadow  in  retinoscopy.  In  some  cases  there  is  a  certain 
amount  of  regular  astigmatism  combined  with  it,  correction  of 
which  may  improve  the  vision. 

Anisometropia* 

means  a  difference  in  the  refraction  of  the  two  eyes,  one  being 
myopic,  hypermetropic,  or  astigmatic,  while  the  other  is  emme- 
tropic, or  ametropic  in  a  way  different  from  its  fellow.  So  long 
as  the  difference  in  refraction  is  but  slight  (say  one  D  or  1.5  D). 
it  is  general!}'  possible  to  give  the  correcting  glass  to  each  eye. 
When  the  difference  is  considerable  it  is  often  impossible  to  fully 
correct  each  eye,  because,  binocular  vision  having  never  really 
existed,  the  patients  are  unable  to  tolerate  the  presence  of  a  clear 
image  on  each  retina.  We  must  then  be  content  with  correc- 
tion of  the  least  ametropic  eye,  or  of  that  one  which  has  the 
best  vision  ;  or  we  may  partially  correct  the  most  ametropic,  and 
fully  correct  the  least  ametropic  eye.  Each  such  case  must  be 
dealt  with  as  it  permits. 


ANOMALIES    OF  ACCOMMODATION. 
Presbyopia. 

This  i-.  a  diminution  in  the  amplitude  of  accommodation 
which  commences  at  ail  early  age,  and  is  due  solely  to  natural 
changes  taking  place  slowly  in  the  crystalline  lens.  It  might 
not,  therefore,  strictly  speaking,  be  considered  as  an  anomaly. 
The  power  of  accommodation   commences  to  diminish  in   early 
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childhood,  the  near  point  beginning  then  to  recede  from  the 
eye.  Donders  it  was  who  first  discovered  this  fact,  and  ascer- 
tained the  laws  which  govern  the  progressive  decrease  of  accom- 
modative power.  He  designed  the  accompanying  diagram 
i.  which  illustrates  the  decrease  from  the  tenth  year  of 
age,  and  indicates  the  amplitude  of  accommodation  at  different 
ages. 

The  numlx-rs  along   the   upper  horizontal    line   refer  to  the 
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ages,  those  along  the  left-hand  perpendicular  line  to  the  dioptrics. 

The  curve  r  r  shows  the  refraction  of  the  eye  when  in  a  state 
of  rest.  This  is  unchanged  until  the  fifty-fifth  year,  when  it 
begins  to  diminish  ;  the  emmetropic  eye  then  becoming  hyper- 
metropic, the  hypermetropic  eye  more  hypermetropic,  and  the 
myopic  eye  less  myopic.  The  curve  />  />  shows  the  positive 
refracting  power  of  the  eye,  corresponding  to  the  punctum 
pro.ximum,  and  its  gradual  diminution  as  life  advances,  and  BOW 
at  the  age  of  65  it  becomes  even  less  than  the  minimum  refrac- 
tion in  former  years.  The  two  curves  meet  at  the  age  of  73, 
and  then  all  power  of  accommodation  ceases.  The  number  of 
dioptries  included  between  the  two  curves  on  the  vertical  line 
corresponding  to  any  given  age  represent  the  amplitude  of  ac- 
commodation at  that  age — e.g.,  at  30  years  of  age  the  amplitude 
is  seven  D  ;  at  50  years  it  is  only  2.5  D.  The  amplitude  of 
accommodation  is  the  same  at  the  same  age  in  all  forms  of 
ametropia,  as  well  as  in  emmetropia. 

The  cause  of  presbyopia  lies  chiefly  in  a  progressive  change 
in  the  crystalline  lens,  which  becomes  less  elastic  and  more 
homogeneous  in  its  different  layers,  and  refracts  light  less 
strongly  than  before.  In  more  advanced  life  diminished  energy 
of  the  ciliary  muscle  probably  becomes  a  second  factor  in  the 
production  of  presbyopia. 

The  near  point  gradually  recedes  from  the  eye  until  it  reaches 
a  distance  beyond  that  at  which  the  person  usually  reads,  writes, 
sews,  etc.  Employments  of  this  kind  then  become  difficult, 
because  the  retinal  images  are  too  small  to  be  clearly  discerned, 
owing  to  tlie  increased  distance  at  which  the  work  must  be  held 
from  the  eye  ;  and,  in  order  to  make  up  for  this  smallness  of  the 
images,  the  individual  is  often  seen  to  improve  their  brilliancy 
by  procuring  stronger  light. 

Presbyopia  is  usually  said  to  be  present  when  the  near  point 
lies  at  more  than  22  cm.  from  the  eye,  and  we  correct  it  by 
giving  such  a  convex  glass  for  reading,  etc.,  as  will  brin^  the 
Bear  point  back  to  22  cm.      Now,  in  order  to  see  at  that  distance, 
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a  positive  refracting  power  (/)  of  (J,Y  =)4-5  D  is  necessary, 
and  if  the  eye  have  not  so  much  positive  refraction,  a  convex 
glass  must  be  given  to  it  of  such  power  as  will  bring  /  up  to 
4.5  D;  and  this  lens  is  the  measure  <>f  the  presbyopia.  At  the 
age  of  40  (vide  Dondcrs'  diagram,  Fig.  1$)  the  eye  possesses  a 
positive  refraction  of  just  4.5  D  ;  and  therefore  from  this  age 
presbyopia  (J7^<r,3«c,  an  old  man  ;  <"•,'•)  is  said  to  commence  in 
emmetropic  eyes.  The  presbyopia,  then,  is  equal  to  the  differ- 
ence between  the  positive  refracting  power  possessed  by  the  eye 
and  4.5  I),  and  the  number  thus  found  is  the  correcting  glass  for 
the  presbyopia. 

It  is  important  for  the  patient's  comfort  that  in  prescribing 
glasses  for  presbyopia,  if  there  be  any  hypermetropic  astigmatism 
present,  it  should  be  corrected  by  the  suitable  +  cylinder  lens 
added  to  the  spherical  glasses. 

The  following  table  indicates  the  presbyopia  of  the  emme- 
tropic eye : 


A*.. 

/  miolrcd. 

/  elUting. 

Pr«byopia. 

40 

4-5 

45 

O 

45 

4-5 

3-5 

I.O 

SO 

4-5 

*-5 

2.0 

55 

4-5 

1-5 

3-0 

60 

4-5 

0.5 

4.0 

45 

0.25 

4-25 

70 

4-5 

-1.0 

5-5 

75 

45 

-'•75 

6*5 

80 

4.5 

-5 

7.0 

It  is  hardly  necessary  to  point  out  that  presbyopia  comes  on 
at  a  much  earlier  age  in  hypermetropes  than  in  emmetropes  ; 
while  in  myopes  its  advent  is  postponed  ;  >>r,  in  the  higher  de- 
grees of  myopia,  it  may  not  come  on  at  all.  The  hypermctrope  of 
three  H  would  be  presbyopic  at  the  age  of  27;  because,  in  order 
to  arrive  at  the  4.5  D  of  positive  refraction  required,  he  must 
have  an  amplitude  of  accommodation  of  (3  D  +  4.5  D)  7.5  D, 
and  this  he  has  only  up  to  that  age  (vide  Fig.  33). 
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The  myope  of  4.5  D  can  get  along  until  something  over  60 
years  of  age  without  any  glass  for  reading  (vide  above  table). 
At  65,  if  be  were  emmetropic,  be  would  have  presbyopia  of  4.25  . 
Consequently  he  will  now  require  a  4-  glass  of  only  0.25  D. 

Presbyopia  must  not  be  mistaken  for  slight  paralysis  of  accom- 
modation. They  are  distinguished  by  the  fact  that  in  the  former 
the  amplitude  of  accommodation  corresponds  to  the  age  of  the 
patient  as  given  b)  Donders'  table,  and  the  difficulty  of  near 
vision  comes  on  gradually. 

Paralysis  or  Accommodation. 

This  may  be  partial  or  complete,  and  one  or  both  eyes  may 
be  affected.  It  is  usually  combined  with  paralysis  of  the  sphinc- 
ter iridis  (mydriasis),  and  the  condition  is  then  called  ophthal- 
moplegia interna  ;  but  it  is  also  seen  without  paralysis  of  the 
sphincter,  and  either  alone  or  with  paralysis  of  some  of  the 
orbital  muscles  supplied  by  the  third  pair — rarely  with  paralysis 
of  the  external  rectus. 

Tin  symptoms  are  similar  to  those  of  presbyopia,  but  come  on 
rather  suddenly.  They  give  inconvenience  to  the  patient  accord- 
ing to  the  state  of  his  refraction.  If  he  be  emmetropic,  his  dis- 
tant vision  continues  good,  while  his  vision  for  near  work  is 
much  impeded.  If  he  be  hypermetropic,  as  he  requires  his 
accommodation  for  distant  objects,  vision  for  distance  is  inter- 
fered with,  and  still  more  so  vision  for  near  objects.  If  he  be 
myopic,  vision  is  less  affected  than  in  either  of  the  other  forms  of 
refraction  ;  indeed,  if  he  be  very  near-sighted,  being  able  to  see 
near  objects  at  his  far  point,  he  may  suffer  little  or  no  incon- 
venience. 

Micropsia  is  a  common  symptom  in  cases  of  partial  paralysis 
of  accommodation,  and  is  due  to  the  fact  that,  while  the  retinal 
image  is  unaltered  in  size,  the  great  effort  of  the  defective  accom- 
modation gives  the  sensation  of  the  object  being  much  nearer  to 
the  eye  than  it  really  is. 

Causes, — The  most  common  cause  of  paralysis  of  accommo- 
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dation  is  the  action  of  atropin  ;  but  it  is  also  the  result  of,  or  is 
attendant  upon,  various  diseases.  It  is  one  of  the  symptoms  of 
paralysis  of  the  thinl  nerve  ;  it  may  be  due  to  exposure  to  cold  ; 
Of  it  may  depend  upon  syphilis,  syphilitic  periostitis  at  the 
sphenoidal  fissure,  syphilitic  ^iimma,  or  syphilitic  inflammation 
of  the  nerve  itself. 

In  cases  of  double  paralysis  of  accommodation  a  central 
cause  must  often  be  looked  for.  Paralysis  of  accommodation 
and  mydriasis  are  sometimes  forerunners  by  many  years  of 
ous  mental  derangement 

Diphtheria  is  a  frequent  cause  of  paralysis  of  accommodation, 
usually  without,  but  sometimes  with,  mydriasis.  The  onset 
occurs  mOft  commonly  some  weeks  after  the  throat  affection, 
which  need  not  have  been  of  a  severe  character.  Indeed,  the 
faucial  attack  may  have  had  no  apparent  diphtheritic  character, 
and  may  have  been  so  slight  as  almost  to  have  escaped  the  notice 
of  the  patient  The  lesion  in  these  cases  is  probably  a  nuclear 
one,  and  the  evidence  points  to  miliary  extravasations  of  blood 
in  the  floor  of  the  fourth  ventricle  ;  but  there  are  those  who  hold 
that  the  paralysis  is  due  to  a  poison,  that  it  is  a  toxic  paralysis. 

In  influenza  (Ai  grippe)  paralysis  of  accommodation  is  seen, 
occurring  sometimes  in  the  acute  stage  and  sometimes  during 
alescenee.  One  recorded  case  went  on  to  bulbar  paralysis, 
and  ended  fatally  ;  but  complete  recovery  is  usual. 

Paralysis  of  accommodation  in  middle  life  may  be  due  to 
diabetes,  and  should  make  us  suspicious  of  the  presence  of  this 

Blows  on  the  eye  are  apt  to  cause  paralysis  of  accommoda- 
tion, usually  with  mydriasis. 

The  treatment  depends,  of  course,  upon  the  cause  of  the 
paralysis.  The  instillation  of  a  I  per  cent,  solution  of  sulphate 
serin  or  of  muriate  of  pilocarpin  may  be  employed  in  all 
cases,  and  will  at  least  produce  temporary  improvement  of 
sight ;  but  it  can  hardly  be  said  to  assist  in  the  cure,  except 
perhaps    in   slight    diphtherial    cases.      Iodid   of   potassium  and 
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mercury  are  indicated  in  syphilitic  cases,  and  iodid  of  [xUassium 
and  salicylate  of  sodium  in  rheumatic  cases.  The  prognosis  in 
these  cases  must  be  very  guarded,  as  it  often  happens  that  re- 
covery does  not  take  place.  Where  cure  does  not  result,  the 
patient  may  be  enabled  to  make  better  use  of  his  eye  or  eyes 
by  means  of  a  convex  glass  or  spectacles  ;  but  in  this  matter 
each  case  must  be  dealt  with  for  itself — no  general  rule  can  be 
laid  down. 

In  diphtheritic  cases  a  general  tonic  treatment,  especially  iron, 
is  indicated  ;  and  here  the  prognosis  is  invariably  favorable. 


An -i a  iMMon.vnvK  Asthenopia 

has  been   already  treated  <>f  under  the   head  of    Hypermetropia 
(P-  42). 

Spasm  01   A<  *  omfODAtion. 

Spasm  or  cramp  of  accommodation,  in  connection  with  hyper- 
metropia and  myopia,  has  already  been  referred  to,  A  few  cases 
of  acute  spasm  of  accommodation  have  been  reported.*  Occur- 
ring in  an  emmetropic  or  slightly  hypermetropic  eye,  such  a 
spasm  produces  apparent  myopia.  In  some  of  the  cases  there 
was  no  assignable  cause  for  the  spasm,  in  some  it  was  due  to 
overwork,  and  in  one  to  trauma  of  the  cornea.  The  treatment 
is  a  lengthened  course  of  atropin  locally. 


*  A.  von  Gracfe,  Ar<hiv  f.   Ophlhal.,  vol.  ii,  II,  p.  308;   Liebreicb,  Arrhiv  f. 
Ophlhal.,  vol.  iii,  I,  p.  259  ;  C.  E.  Kitzgerard,   Trans.  Ophlhal.  Sac,  vol.  v,  p.  31 1. 


CHAPTER  HI. 

THE    OPHTHALMOSCOPE. 

Although  the  dioptric  media  of  an  eye  are  perfectly  clear  and 
normal,  yet  no  detail  of  its  fundus  can  be  discerned  by  the  un- 
aided eye  of  .m  observer  who  looks  through  the  pupil,  the 
latter  being  for  him  merely  a  dark  opening.  The  reason  of 
this  is  that  these  dioptric  media  are  composed  of  a  system  of 
convex  lenses.  To  explain  :  Suppose  the  inside  of  a  small  box 
.;     ^4)    to   be  blackened,  and  on    its    floor  some  printed 


letter^  fastened,  and  a  hole  cut  in  the  lid,  which  is  then  replaced 
will  be  found   that,  by   aid  of  a  lighted   candle  and  with  a 
little  experimentation,  the  letters  may  be  read  through  the  aper- 
ture.    The  rays  passing  from  the  light  (/.)  into  the  box  through 
the  aperture    illuminate  the  opposite  surface,  and  from    this  sur- 
9  n,  /',  and  others,  pass  out  again  through  the  open- 
them  fall  into  the  observer's  eye  at  /:. 
Kul  if.  in  order  to  make  this  box  represent  an  eye  more  accu- 
rately, we  place  a  convex   lens  immediately  within  the  aperture, 
the  course  oJ   the  rays  is  altered.     All  the  rays  passing  into  the 
('"'h    35)  from   /.   are  brought   to  a  focus  on   its  opposite 
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side  ;it  ///  by  the  convex  lens  //,  and,  according  to  the  optical  law 
of  conjugate  foci,  all  the  rays  passing  out  from  the  box  meet 
again  at  the  source  of  light  (/.),  and  hence  none  of  them  can  be 
received  by  the  eye  (")  of  the  observer  ;  nor  can  this  eye  be 
placed   in  any  position    where  it  could   catch   any  <>f  these   ray-. 


I,,..  .55. 

for  if  it  be  placed  anywhere  between  the  aperture  and  L,  it  would 
cut  off  the  light  passing  from  /.  into  the  box. 

Hitmholtz s  Ophthalmoscope. — If  the  eye  >tf  the  observer 
could  itself  be  made  the  source  of  light,  the  difficult)1  would  be 
solved;  and,  practically,  this  is  u  hat  HelmholtZ  accomplished 
with  his  ophthalmoscope  in  the  year  1851.  The  instrument  he 
invented    was   composed   of  a  number   of  small   plates   of  glass 
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(O,  Fig.  36),  from  which  light  from  L  was  reflected  into  the  eye 
(£),  and  thus  the  fundus  of  the  latter  illuminated.  Prom  m 
rays  pass  back  again  by  the  same  course  to  the  ophthalmoscope, 
some  being  reflected  back  to  L  ;  but  some,  passing  through  the 
ophthalmoscope,  and  falling  into  the  observer's  eye  placed  close 
behind  the  instrument  at  a,  form  in  it  an  image  of  w. 
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Modern  Ophthalmoscope. — For  the  original  ophthalmoscope 
of  Helmholtz  a  concave  mirror  of  20  cm.  focal  length  with  a 
central  opening  has  been  substituted.  This  mirror  (0,  Fig.  37) 
throws  convergent  rays  into  the  eye  (/:');  and  these,  being  made 
m<>re  convergent  by  the  refracting  media,  cross  in  the  vitreous 
humor,  and  light  up  part  (a  />)  of  the  fundus,  From  ever)'  point 
of  this  illuminated  surface  rays  are  reflected  back  again  out  of  the 
eye.  If  the  latter  be  emmetropic  the  rays  from  any  one  point 
become  parallel  on  leaving  it  ;  and  some  of  these  parallel  rays, 
passing  through  the  aperture  {<}  of  the  ophthalmoscope,  fall  into 
the  observer's  eye,  and,  if  it  be  emmetropic,  are  brought  to  a 
focus  on  its  retina — the   rays  from   m  at  in',  those  from  .rat  .1', 
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and  those  from  y  at  _)'' — and  thus  an  image  of  the  part  x  my  is 
formed  on  the  observer's  retina. 

The  foregoing  method  of  examining  with  the  ophthalmoscope 
is  called  the  direct  method,  or  the  examination  of  the  upright 
image.  By  it  the  various  |>arts  of  the  fundus  are  seen  in  their 
natural  positions,  but  much  enlarged  (about  1  5  diameters  in  the 
emmetropic  eye) ;  and  it  is  consequently  very  valuable  for  ex- 
amining minute  details. 

It  is  necessary  for  this  method  that  the  surgeon  should  ap- 
proach his  eye  as  close  as  possible  to  the  eye  under  examination, 
iit  order  to  receive  as  much  of  the  light  coming  out  of  it  as 
iblc. 


It  is  also  necessary  for  this  method  that  the  accommodation 
both  of  the  surgeon's  and  of  the  patient's  eye  be  at  rest,  as 
otherwise  the  rays  coming  from  the  latter  cannot  form  an  image 
<>n  the  retina  of  the  former,  at  least  if  both  be  emmetropic. 

If  the  patient  exert  his  accommodation,  the  rays  will,  on 
leaving  his  eye,  become  convergent  instead  of  parallel,  and,  fall- 
ing into  the  surgeon's  eye,  will  be  brought  to  a  focus  in  front  of 
his  retina.  If  the  surgeon  exert  his  accommodation,  the  parallel 
rays  from  the  patient's  eye  will  likewise,  on  falling  into  his  (the 
surgeon's)  eye,  be  brought  to  a  focus  in  front  of  his  retina. 
And  if  both  patient  and  surgeon  accommodate,  the  focus  of  the 
rays  from  the  patient's  fundus  oculi  will,  of  course,  lie  still 
further  in  front  of  the  surgeon's  retina.  The  patient's  accom- 
modation can  be  relaxed  by  making  him  gaze  at  the  black  wall 
behind  the  surgeon's  head,  or  his  accommodation  may  be  para- 
lyzed with  atropin.  But  atropin  should  never  be  used  unless 
absolutely  necessary,  owing  to  the  inconvenience  it  causes  the 
patient. 

Voluntary  relaxation  of  the  accommodation  on  the  part  of 
the  surgeon  is  often  a  matter  of  much  difficulty  to  beginners. 
The  ciliary  muscle  not  being  a  voluntary  muscle  is  not  under 
our  direct  control,  and  can  be  influenced  only  in  a  secondary 
way  through  the  convergence  of  the  optic  axes,  for  this  con- 
vergence is  regulated  by  voluntary  muscles  (the  internal  and 
external  recti),  and  is  intimately  associated  with  the  effort  of 
accommodation.  With  parallel  optic  axes  our  accommodation 
is  relaxed  ;  therefore,  when  we  want  to  relax  our  accommoda- 
tion, we  produce  parallelism  of  our  optic  axes.  This  sounds 
easy  enough  ;  yet,  when  the  beginner  approaches  his  eye  close 
up  to  that  of  his  patient,  the  knowledge  that  he  is  so  clo- 
the object  he  wishes  to  see  renders  the  accomplishment  of  this 
parallelism   and    relaxation    of  accommodation    very   difficult   to 

many. 

It  is  not  easy  to  teach  another  person  how  to  relax  his  ac- 
commodation, but  the   following    hint   may  be  of  use.     Take  a 
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printed  page,  and  bold  it  at  the  ordinary  reading  distance,  to 
that  the  type  nay  be  clearly  seen  ;  then  gaze  vacantly  at  it,  so 
that  the  type  may  become  indistinct.  The  accommodation  is 
now  relaxed,  and  the  act  is  accompanied  by  a  peculiar  sensation 
in  the  eves.  When  examining  in  the  erect  image,  cause  this 
same  sensation  to  take  place  ;  and  it  may  be  assisted  if,  with  the 
eye  which  is  not  in  use,  the  black  wall  behind  the  patient's  bead 
be  gazed  at, 

The  indirect  method,  or  the  examination  of  the  inverted 
image,  is  employed  in  order  to  obtain  a  more  general  view  of 
the  fundus  than  the  direct  method  admits  of. 

In  addition  to  the  ophthalmosco|>e  a  convex  glass  (/,  Fig.  38) 


Fi«.  38. 


of  about  14  D  is  here  used.  The  latter  is  held  about  10  cm. 
from  the  eye  (/:')  under  examination,  while  the  observer  throws 
the  light  through  it  into  the  eye.  In  passing  through  the  lens 
the  rays  are  made  convergent,  and  this  convergence  is  increased 
by  the  refracting  media,  so  that  the  rays  cross  in  the  vitreous 
humor,  and  light  up  a  portion  of  the  fundus  oculi.  From  any 
ts  (a  and  f>)  of  this  illuminated  place  pencils  of  rays  pass  out 
again  from  the  eye,  and,  becoming  parallel,  pass  through  the  lens, 
and  are  united  by  it  at  a'  /?' ;  and  thus  a  real  inverted  image  is 
formed  of  the  part  a  b,  which  image  may  be  seen  by  the  observer, 
whose  eye  ia  placed  behind  0.  The  stronger  the  lens  (/)  the  more 
convergent  must  rays  from  the  examined  eye  be  made ;  and  con- 
tent!) tin  closer  must  a'  b'  be  to  each  other,  and  the  smaller 


and  brighter  must  be  the  image  formed.  The  weaker  the  lens 
(/)  the  larger  and  less  brilliant  is  the  image,  and  the  less  annoying 
to  the  surgeon  are  the  reflexes  from  the  surfaces  of  the  lens. 

In  examining  by  the  indirect  method  the  observer  first  places 
the  upper  edge  of  the  ophthalmoscope  to  his  right  supra-orbital 
margin,  and,  taking  care  that  he  is  looking  through  the  central 
opening  of  the  mirror,  he  reflects  the  light  of  the  lamp  into  the 
patient's  eye  at  a  distance  of  about  50  cm.  A  red  glare  from 
the  fundus  will  then  be  seen  in  the  pupil.  Keeping  the  pupil 
illuminated,  the  convex  14  D,  held  between  the  forefinger  and 
thumb  of  the  surgeon's  left  hand,  is  brought  up  in  front  of  the 
patient's  eye,  and   kept  there   in    the  perpendicular  position,  the 


surgeon  steadying  this  hand  with  the  tip  0  the  little  finger  on 
the  patient's  forehead.  The  convex  glass  is  now  removed  just 
far  enough  from  the  patient's  eye  to  cause  the  margin  of  the 
pupil  to  disappear  out  of  the  surgeon's  field  of  vision.  The 
observer  then  ceases  to  look  into  the  eye,  and  fixes  his  gaze  on 
the  convex  glass,  when  the  inverted  image  of  the  fundus  should 
at  once  become  visible — and  will  seem  to  be  situated  in  the 
convex  lens,  although  it  really  is  in  the  air  somewhat  this  side 
of  the  lens. 

The  diagram  (Fig.  39)  serves  to  illustrate  the  effect  of  inver- 
sion of  the  image. 

The  left  eye  is  seen  in  the  upright  image  in  the  left-hand 
picture,  while  the  same  eye  is  seen  in  the  inverted  image  in 


the 
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right-hand  picture.  In  the  diagram  the  two  images  are  of  the 
same  si/.e  tur  the  sake  of  convenience  ;  although,  of  course,  in 
reality  the  upright  image  is  much  larger  than  the  inverted  image. 
Moreover,  it  should  not  be  supposed  that  nearly  the  whole 
fundus  oculi,  as  here  represented,  can  be  taken  in  at  one  view 
with  the  ophthalmoscope.  The  portion  visible  with  the  ophthal- 
moscope at  one  moment,  even  in  the  inverted  image,  is  small  ; 
mi  that  it  is  necessary'  to  examine  the  different  regions  in  detail 
in  order  to  become  acquainted  witli  their  condition. 

The  reflex  from  the  surface  of  the  cornea  gives  a  good  deal 
of  annoyance  to  every  beginner.  It  cannot  be  done  away  with  ; 
but  as  it  moves  in  the  opposite  direction  to  a  motion  of  the  object 
lens,  it  is  possible  to  see  past  it.  The  reflections  from  the  convex 
object-lens  are  also  extremely  annoying,  but  may  be  removed  to 
a  great  extent  from  the  line  of  sight  by  a  slight  rotation  of  the 
lens  "ii  its  axis.  If  a  very  high  convex  lens  (say  +  20  D)  be 
I,  the  reflections  from  it  are  more  disturbing  than  from  a 
lower  number  (say  :    14  D). 

To  examine  the  optic  nerve  the  surgeon  sits  in  front  of  the 
patient,  and  directs  him  to  turn  his  eye  somewhat  to  the  nasal 
side,  and  slightly  upward  ;  because  the  papilla,  or  disc,  is  situ- 
ated about  I  5°  to  the  inner  side  of  the  posterior  pole  of  the  eye, 
and  about  30  above  it.  For  instance,  if  the  left  eye  be  exam- 
ined the  patient  is  in  direct  his  gaze,  without  turning  his  head, 
to  the  right  and  a  little  upward,  say  toward  the  surgeon's  left 
It  is  well  always  to  seek  out  the  optic  papilla  in  the  first 
ince,  not  only  because  it  is  so  important  a  part  of  the  fundus 
oculi,  but  also  because,  examining  from  it  toward  the  periphery, 
we  are  the  better  able  to  determine  the  locality  of  any  patholog- 
ical alteration. 

Should   the   patient   not  direct    his  gaze   in  such  a  way  as  to 

irgeon  to  see  the  optic  <li-'  or  other  desired  region,  it 

may  be  brought  int<  >  view  either  by  a  motion  of  the  surgeon's  head 

in  the  opposite  direction,  or  by  a  motion  of  the  convex  lens  in  the 

■  ■  direction,  <ir  by  a  combination  of  both  these  maneuvers. 


The  niiuiila  luiiti  should  then  be  examined.  It  may  be  seen 
by  directing  the  patient  to  took  Straight  at  the  hole  of  the  oph- 
thalmoscopic mirror,  for  it  will  then  correspond  with  the  macula 
Eutea  of  the  observer's  eye.  It  is  more  readily  seen  in  the  inverted 
than  in  the  upright  image  ;  buf  its  examination  is  often  very  diffi- 
cult, owing  to  contraction  of  the  pupil,  produced  by  the  strong 
light  falling  on  so  sensitive  a  portion  of  the  retina,  and  by  the 
reflections  from  the  surfaces  of  the  cornea  and  crystalline  lens, 
which  fill  the  area  of  this  contracted  pupil.  It  is  therefore  a 
better  plan  to  direct  the  patient  to  look  somewhat  to  the  side  of 
the  eye  under  examination — t\g„  to  the  right  side  of  the  ob- 
server's forehead,  if  the.  right  eye  be  under  examination,  and  then 
by  motions  of  the  convex  lens  to  bring  the  macula  lutea  into 
view. 

After  this  the  periphery  of  l/ir  fundus  in  every  direction  is  to 
be  examined  by  making  the  patient  look  upward,  downward, 
to  the  right,  to  the  left,  etc. 

Estimation  of,   rac  Refraction  w  Am  or  ink 

Ofhiiiai.momock. 

From  what  has  been  said  with  reference  to  the  direct  method 
of  ophthalmoscopic  examination,  it  will  have  become  evident 
that  this  method  affords  a  means  for  determining  the  refraction 
of  the  eye. 

At  a  little  distance  from  the  observed  eve,  into  which  tight 
from  the  ophthalmoscopic  mirror  is  thrown,  the  surgeon  will  be 
able  to  see  some  of  the  details  of  the  fundus,  if  it  be  either  my- 
opic or  hypermetropic  ;  but  if  it  be  emmetropic  he  will  be  unable 
to  do  so.  The  reason  for  this  is  that  in  myopia  the  rays  coming 
out  of  the  eye  form  an  inverted  image  at  the  far  point  of  the  eye- 
in  the  air,  and  this  image  can  be  seen  by  the  observer  who  accom- 
modates his  eye  for  that  point.  In  bypermetropia  the  rays 
coming  out  divergently  from  the  eye  pass  into  the  observer's 
eye,  and  by  an  effort  of  accommodation  on  his  part  he  will 
an  upright  image  of  the  portion  of  tin-  patient's  fundus  oculi from 


which  they  come.  Rut  in  emmetropia,  inasmuch  as  the  rays 
come  out  parallel,  those  from  any  two  points  (w,  //,  Fig.  40)  at  a 
short  distance  from  each  other  in  the  fundus,  on  emerging  from 
the  eye  diverge  quickly  from  each  other,  and  the  observer  a  little 
way  off  (at  ./)  receives  none  of  them  into  his  eyes,  or  obtains 
only  an  indistinct  image  or  red  glare.  If  he  go  very  close  to  the 
eye  he  can  see  details. 

If,  on  the  observer  moving  his   head  from   side  to  side,  the 

els,  etc.,  of  the  observed  fundus  move  with  him,  the  case  is 

one  of  hypermetropia,  because  the  image  is  an  erect  one,  which 

i>  situated  behind  the  plane  of  the  pupil  to  which  it  is  referred. 

If  the  vessels,  etc.,  move  in  the  opposite  direction  to  that  of  the 


Fin.  40. 

■  Tver's  head,  the  observed  eye  is  myopic,  because  there  the 
image  is  inverted  and  in  front  of  the  pupil. 

For  the  quantitative  determination  of  ametropia  a  refraction 
ophthalmoscope  is  required.  This  instrument  provides  a  num- 
ber of  convex  and  concave  lenses  capable  of  being  brought  into 
position  behind  the  sight-hole  in  rapid  succession  by  a  simple 
mechanism. 

It  is  necessary,  in  the  first  instance,  that  the  surgeon  be 
aware  of  the  nature  of  his  own  refraction. 

//  the  surgeon  be  emmetropic  he  can  see  the  fundus  oculi  of 
an  emmetrope  in  the  upright  image  without  any  lens,  provided 
he  go  close  enough,  as  the  parallel  rays  coming  from  the  exam- 
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ined  eye  will  be  focused  on  his  retina,  because  his  eye  is  adapted 
for  parallel  rays. 

In  order  to  see  the  fundus  oculi  of  a  hypermetrooe  without 
any  effort  of  accommodation  he  must  place  such  a  convex  lens 
behind  his  ophthalmoscope  as  will  render  the  divergent  rays 
coming  from  the  patient's  eye  parallel  before  they  pass  into 
his  eye.  This  lens  is  the  measure  of  the  patient's  hyper- 
metropia,  because  it  shows  how  many  dioptries  the  eye  wants 
of  being  emmetropic  ;  or,  in  other  words,  so  that  the  rays  com- 
ing from  it  may  be  made  parallel.  The  lens  which  makes  the 
divergent  rays  coming  from  the  patient1!  retina  parallel  would 
also  give  to  parallel  rays  passing  into  the  eye  such  conver- 
gence that  they  would  meet  on  the  retina — i.e.,  it  would  correct 
the  bypermetropja; 

The  emmetropic  surgeon  can,  of  course,  see  the  fundus  oculi 
of  a  hypermetrope  by  the  direct  method  without  the  correcting 
glass  if  he  use  his  accommodation  to  overcome  the  divergence 
of  the  rays,  and  this  is  usually  the  case  in  the  lower  degrees  of 
hypermetropic.  The  surgeon  generally  relaxes  his  accommoda- 
tion according  as  he  substitutes  convex  lenses  for  it,  until  he 
reaches  the  strongest  lens  with  which  he  can  distinctly  see  the 
fundus.     This  is  the  correcting  lens. 

To  see  the  fundus  oculi  of  a  myope  the  emmetropic  surgeon 
must  place  a  concave  glass  behind  his  ophthalmoscope,  in  order 
that  the  convergent  rays  coming  from  the  observed  eye  may  be 
made  parallel  before  they  pass  into  his  eye ;  and  the  lowest 
concave  lens  which  enables  him  to  see  the  fundus  oculi  is  the 
measure  of  the  myopia,  as  showing  by  how  many  dioptries  it  is 
in  excess  of  emmetropia. 

The  emmetropic  surgeon  cannot  possibly  see  the  fundus  oculi 
of  a  myope  without  the  correcting  glass,  as  the  rays  are  brought 
to  a  focus  in  front  of  his  retina,  and  if  he  use  his  accommodation 
he  merely  makes  them  still  more  convergent.  Hut  by  means  of 
an  effort  of  his  accommodation  he  can  see  the  myopic  fundus 
with  a  lens  which   ovci -corrects  the  myopia,  and  hence  the  im- 
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portance  of  selecting  the  weakest  concave  glass  with  which  the 
fundus  is  distinctly  seen. 

If  the  surgeon  be  ametropic,  he  may  either  correct  his  ame- 
tropia by  wearing  the  suitable  lens,  and  then  proceed  as  though 
he  were  emmetropic,  or  else,  and  which  is  perhaps  the  better 
plan,  he  may  add  or  subtract  the  amount  of  his  ametropia  from 
that  of  his  patient's.      For  example  : 

The  kypermttrvpit  surgeon  of  say  three  D  requires  a  I-  lens  of 
three  I)  in  order  to  see  an  emmetropic  fundus  oculi,  this  lens  going 
"ether  to  correct  his  own  defect.  If,  in  order  to  examine 
the  fundus  of  another  eye,  he  require  a  lens  of  six  D,  the  ex- 
amined eye  must  be  hypermetropic  three  D,  the  other  three 
I>  going  to  correct  the  surgeon's  H.  If  he  be  able  to  see  the 
fundus  oculi  under  observation  without  any  lens,  it  shows  that  the 
has  an  excess  of  refraction  corresponding  to  the  want  of 
refraction  in  his  own  eye — that  is  to  say,  it  is  myopic  three  D. 
If  he  require  a  concave  two  I),  his  want  of  refraction — his  hy- 
permetropia — is  not  enough  by  that  number  of  dioptries,  and  he 
has  to  do  with  an  eye  which  is  myopic  five  D  (3  D  "f  2  D). 
Again,  If  he  can  see  the  fundus  distinctly  with  a  +  lens,  say 
4-  1.0,  which  is  less  than  his  own  correcting  glass,  this  shows 
that  the  eye  he  is  examining  is  myopic,  but  myopic  to  a  lesser 
degree — in  this  instance  by  one  D — than  he  himself  is  hyperme- 
tropic, and  the  examined  eye  here  would  be  M.  2.0  D  (i.e., 
3.0—  1.0). 

If  the  surgeon  tn  myopic,  say  two  D,  he  requires  a  —  2  D  to 
the  fundus  of  an  emmetropic  eye,  this  lens  going  wholly  to 
correct  his  own  ametropia.  If  he  sees  the  fundus  with  a  —  7  D, 
the  examined  eye  has  M.  3  l>,  because  two  IJ  has  been  used  in 
Cting  the  surgeon's  M.  If  he  be  able  to  see  a  fundus  with- 
out any  lens,  the  patient  has  H.  2  D,  the  want  of  refraction  in 
the  latter'.-*  eye  compensating  exactly  for  the  excess  of  refraction 
in  the  surgeon's  eye.  If  he  find  it  necessary  to  use  a  +  lens  of 
seven  1)  it  will  indicate  that  his  excess  of  refraction  is  not  able 
to  make  up  for  the  defect  of  refraction  in  his  patient's  eye,  and 
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that  the  latter  has  H.  =  9  D  ( 2  D  •  7  D).  If  he  have  to  use 
a  —  lens,  say  —  1.0  D,  which  is  less  than  his  own  correcting 
glass,  this  shows  that  the  eye  he  is  examining  is  hypermetropic 
to  a  lesser  degree — in  this  instance  by  1.0  D — than  he  himself 
is  myopic,  and  the  hypermetropia  here  would  be  1.0  D  (i.e.,  2.0 
-  ..o). 

The  Existence  ami  Degree  of  Astigmatism  may  />e  Determined 
with  the  Ophthalmoscope. — We  know  that  astigmatism  is  present 
if  in  the  upright  image  we  see  the  upper  and  lower  margins  of 
the  disc  and  the  horizontal  vessels  well  defind,  while  the  lateral 
margins  and  the  vertical  vessels  arc  blurred,  or  vit  <  versa.  Again, 
we  know  that  astigmatism  is  present  if  in  comparing  the  shape 
of  the  optic  disc  in  the  upright  and  inverted  images  we  find  it  to 
be  an  oval  with  its  long  axis  perpendicular  in  the  former,  and 
with  its  long  axis  horizontal  in  the  latter,  showing  that  the  re- 
fracting media  are  more  powerful  in  the  vertical  than  in  the 
horizontal  meridian. 

We  may  ascertain  the  kind  and  degree  of  astigmatism  as 
follows : 

If  in  the  upright  image  with  relaxed  accommodation  we  can 
see  the  retinal  vessels  in  one  meridian  distinctly,  while  in  order 
to  see  those  in  the  opposite  meridian  a  concave  or  convex  lens 
behind  the  ophthalmoscope  is  required,  we  know  that  the  case 
is  one  of  simple  myopic  or  hypermetropic  astigmatism  ;  the 
emmetropic  meridian  being  that  at  right  angles  to  the  vessels* 
seen  without  any  lens,  ami  the  number  of  the  lens  indicating  the 
amount  of  ametropia  in  the  other  meridian. 

If  in  the  two  principal  meridians  two  concave  lenses  or  two 
convex  lenses  of  different  strength  Ik  required,  we  have  to  deal 
with  a  case  of  compound  astigmatism,  myopic  or  hypermetropic  ; 
the  greatest  error  of  refraction  being  in  the  meridian  at  right 
angles  to  that  one,  the  vessels  of  which  are  made  distinct  by  the 
strongest  lens. 

1  lie  ramb  n>:i\  l>e  rVgwded  as  lint-,  :im!  the  explanation  given  an  |>|i.    H<>  iml 
57  applies  to  them  ibo, 
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[f  a  concave  lens  be  required  to  bring  into  distinct  view  the 
vessels  in  one  meridian,  while  a  convex  lens  is  required  for  the 
opposite  meridian,  the  case  is  one  of  mixed  astigmatism.  Myopia 
is  in  the  meridian  at  right  angles  to  that  in  which  the  vessels 
are  brought  into  view  by  the  concave  lens,  and  hypermetropia 
exists  in  the  opposite  meridian. 

1  would  again  impress  upon  the  reader  the  absolute  necessity 
of  thoroughly  relaxing  his  accommodation  in  all  examinations 
in  the  upright  image.  Paralysis  of  the  patient's  accommodation 
with  atropin  is  necessary  in  most  cases  where  accuracy  in  the 
rrainatiofl  of  the  refraction  with  the  ophthalmoscope  is 
required,  and  can  hardly  be  done  without  in  cases  of  hyperme- 
tropia  and  of  hypermetropic  astigmatism,  owing  to  the  cramp  of 

accommodation  which  is  almost  always  present. 

Rll  [MOSCOW. 

Another  and  very  useful  method  for  determining  the  refraction 
by  the  ophthalmoscope  is  termed  the  shadow  test,  or  retinos- 
eopy,  The  appearance  upon  which  this  method  depends  are 
due  to  the  play  of  light  reflected  from  the  mirror  on  the  fundus 
oculi.  Either  a  concave  or  a  plane  ophthalmoscopic  mirror 
may  be  employed.  I  invariably  use  a  plane  mirror;  but  as  I 
believe  the  majority  of  ophthalmologists  still  use  the  concave 
mirror  in  retinoscopy,  I  shall  describe  the  theory'  and  use  of  the 
method  by  its  aid.  and  then  that  by  aid  of  the  plane  mirror  will 
idily  understood. 

If  the  rays  from  a  light  (/.,  Fig.  41)  be  reflected  from  the 
ttntcavt  mirror  (iw)  of  an  ophthalmoscope,  they  cross  at  a  cer- 
tain point  (.1),  and  form  there  an  inverted  image  of  the  flame, 
and  then  diverge  again.  If  these  diverging  rays  be  made  to 
through  a  convex  lens(/?) placed  at  such  a  distance  in  front 
of  .1  icreen  {£)  that  the  rays  meet  at  a  focus  on  the  latter,  a  very 
small  and  brilliant  upright  image  (0)of  the  flame  is  there  formed, 
surrounded  by  .1  deep  shadow.  If  the  screen  be  moved  slightly 
toward  the  lens  (to  //),  so  that  the  focus  of  the  rays  would  lie 


' 


behind  it,  or  if  it  be  removed  slightly  away  from  the  lens  (to  .1/), 
so  that  the  focus  come  to  lie  in  front  of  it,  the  brilliancy  of  the 
image  on  the  screen  and  the  intensity  of  the  surrounding  shadow- 
are  reduced  ;  because  in  each  instance  a  circle  of  diffusion,  and 
not  an  accurate  image,  is  formed  on  the  screen,  and  the  further 
the  focus  of  the  pencil  of  rays  is  situated  from  the  screen  in 
either  direction  the  weaker  does  the  image  become  and  the  more 
ill -defined  the  shallow. 


I1  !'..    41. 

If  the  mirror  be  rotated  in  various  directions,  the  illuminated 
part*  and  the  shadow  are  seen  (care  being  taken  to  look  at  the 
screen  directly,  and  not  through  the  lens)  to  move  on  the  screen 


»  "The  urea  of  light,"  "(he  image,"  "the  illuiiiinaie.l  area,  or  part  of  the 
fundus,"  and  "the  illumination,"  arc  dilfercnl  terms  for  am  and  live  same  ihing. 
"The  shadow"  or  "  shade  "  refer-,  merely  to  the-  margin  ..I  [In  illuminated  area — 
i.e.,  where  the  illumination  cease-,  and  darkness  begins  ;  ii  doe-  DOt  mean  that  tin 
-hadow  ol  any  object  is  thrown  on  the  lundii-  oculi.  When  we  -peak  of  the  motion 
ol  the  shadow  we  mean  that  Uie  margin  of  the  illuminated  area,  or  boundary-line 
between  illuminated  and  non-illuminated  area,  mores  along  with  the  illuminated  area 
la  ii-snODW  to  the  motion  of  the  mirror.      It  is  easier  to  see  how  the  illuminated  area 

Ml  by  watching  the  margin  of  the  shadow  (which  conies  across  the  pupil   from 

behind  the  iris  like  a  revolving  shutter  across  a  shop  window),  and  hence  it  is  that 
we  have  come  to  talk  always  of  the  motion  ol  the  -hadow  lOd  DOt  of  the  motion  of 
the  illuminated  part. 
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in  the  opposite  direction  to  the  motion  of  the  mirror.  For  ex- 
ample, if  the  position  m'  (Fig.  41)  be  given  to  the  mirror,  the 
path  of  the  rays  reflected  from  it  is  shown  by  the  dotted  lines, 
and  the  image  of  0  is  moved  t<>  0' .  This  will  also  be  the  case 
if  the  screen  be  at  H  or  at  M.  These  three  positions  of  the 
screen  may  be  supposed  to  represent  emmetropia  (/:'),  hyperme- 
tropia  (//),  and  myopia  (.)/).  Fig,  41  more  particularly  illus- 
trates the  motion  of  the  light  and  shade  in  /:  and  //only,  while 
Fig    42  demonstrates  that  in   M. 

In  the  eye,  i"  like   manner,  the  ana  of  light  and  shade  in  the 


pupil  moves  against  the  motion  of  the  mirror.      Now  we   cannot, 
ur.se,  see  the  real   motion  on  the  retina  directly,  but  only 
through  the  dioptric  media,  and  they  will  influence  the  apparent 
motion  according  to  the  condition  of  the  refraction. 

In  emmetropia  and  in  hypermetropia  the  rays  coming  out  of 

the  observed  eye  are  parallel  and  divergent  respectively  ;  and, 

consequently,  an    upright  image   being   formed   by  them   in   the 

e,  the  true  motion  given  by  the  mirror  is  perceived. 

In  myopia,  at  least  in  all  cases  of  more  than  one  D,  the  observer 

not  sec  an  upright  image  of  the  flame  on  the  fundus  of  the 

rved  eye,  but  a  real   inverted  aerial  image   formed  between 
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his  mirror  and  tile  observed  eye.  The  reason  of  this  is  that  the 
rays  coming  out  of  the  patient's  eye  are  convergent,  and  meet  at 
a  focus,  which  is  the  far  point  of  the  eye,  and  form  there  an 
inverted  image  <>(  the  object  from  which  the}-  come,  and  which, 
in  this  instance,  is  an  upright  image  of  the  flame  (the  illuminated 
area).  When,  therefore,  the  upright  image  on  the  fundus  moves 
against  the  mirror  the  inverted  image  (which  the  observer  sees) 
moves  in  the  opposite  direction — /.<.,  with  the  mirror.  For  ex- 
ample, if  in  Fig,  42  we  suppose  n  to  be  the  position  of  the  image 
on  the  fundus  of  a  myopic  eye,  and  <r  the  position  of  its  real 
inverted  aerial  image,  a  motion  of  the  mirror  to  w'  (the  rays 
reflected  from  111'  are  omitted  in  order  to  avoid  confusion  in  the 
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diagram)  throws  the  image  of  a  to  «',  as  already  explained,  but 
the  inverted  aerial  image  of  a'  is  formed  at  a" — /.<-.,  it  seems  to 
have  moved  with  the  mirror. 

In  myopia  alone,  then,  does  the  image  move  with  the  mirror; 
while  in  emmetropia  and  hypermetropia  it  moves  against  the 
mirror.  In  low  myopia  (one  D  and  less),  as  will  just  now  be 
seen,  the  image  also  moves  against  the  mirror. 

From  what  has  been  said  it  is  evident  that  the  higher  the 
ametropia  (the  further  from  the  screen,  in  Fig.  41,  the  focus  of 
the  rays)  the  larger  and  feebler  the  illumination  becomes  (i.e., 
the  greater  the  circles  of  diffusion)  and  the  more  1  resccntic 
the  margin  of  the  shadow,  because  it  is  the  margin  of  a  circle  of 
diffusion. 
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gain,  the  extent  of  the  motion  of  the  image  and  its  rate  arc 
in  inverse  proportion  to  the  degree  of  the  ametropia.  Thus,  if 
Fig.  43  represents  a  myopic  eye,  whose  far  point  is  situated  at 
fl*,  a  motion  of  the  mirror  to  in'  may  be  supposed  to  throw  the 
illuminated  part  to  n' ,  and  then  tr  will  move  to  "''.  Hut  if  the 
myopia  be  of  less  degree,  so  that  the  far  point  is  at  <r\  the  same 
motion  of  the  mirror  will  throw  tr'  to  a",  and  the  distance  between 
these  two  latter  points  is  evidently  much  greater  than  that  be- 
tween ir  and  tr" .  In  a  hypermetropic  eye  (Fig.  44)  the  image 
may  be  supposed  to  In.-  formed  at  ti.  and  a  motion  of  the  mirror  to 
in'  will  throw  it  to  it'  ;  while  in  a  lower  degree  of  hypermetropic 
it    would    be   formed   at   /',  and   the   same    motion  of  the    mirror 


PW,  44. 

would  throw   it  to  />' .     The   distance   between  A  and  V  is  much 
greater  than  that  between  a  an  a' . 

In  practising  retinoscopy  with  the  concave  mirror  the  surgeon 
Mt-  1.20  m.  in  front  of  the  patient.  The  eye  to  be  examined  is 
shaded  from  the  direct  rays  of  the  lamp,  if  the  latter  be  placed 
beside  the  patient;  but  a  better  plan  is  to  have  the  light  above 
his  head.  The  focus  of  the  mirror  should  be  22  cm.,  and  any 
error  of  refraction  of  the  surgeon  is  to  be  corrected.  The  light 
is  then  thrown  into  the  eye  at  an  angle  of  about  150  with  its 
axis  of  vision,  so  that  if  the  pupil  be  not  under  the  influence  of 
atiopin  the  macula  lutea  may  be  avoided.  In  children,  and 
when  the  pupil  is  very  small,  it  is  advisable  to  dilate  it  with 
the  region  of  the  macula  lutea  may  be  utilized. 
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When  now  the  ophthalmoscope  is  rotated  in  different  directions, 
motions  of  the  light  and  shade  on  the  fundus  oculi  arc  seen  in 
the  pupillary  area.  The  surgeon  directs  his  attention  to  the  tdgt 
of  I  lie  skadtw  rather  than  to  the  illuminated  part,  for  its  motion 
is  more  easily  appreciated.  If  the  edge  of  the  shadow  move 
wit/i  the  motion  of  the  mirror,  myopia  is  present  ;  if  it  move 
against  the  mirror,  emmetropia,  hypermetropia,  or  myopia  of 
one  D  or  less  is  present. 

The  reason  why  the  motion  is  against  the  mirror  in  cases  of  M. 
one  D  and  less  is  that  the  surgeon  being  seated  only  1.20  m. 
from  the  eye  he  is  examining,  if  that  eye  have  a  myopia  of 
one  D,  its  far  point  is  so  close  to  his  eye  that  he  cannot  clearly 
observe  the  image  there  formed  ;  but  if  the  myopia  be  of  even 
slighter  degree,  the  image  will  be  formed  behind  the  surgeon's 
head,  and  he  gets  a  shadow  moving  against  the  motion  of  his 
mirror,  because  the  image  he  then  sees  is  the  upright  one  of  the 
patient's  fundus  oculi  and  not  the  inverted  aerial  image. 

We  proceed  as  follows  : 

A  trial  spectacle-frame  is  put  on  the  patient's  face.  If  the 
shadow  move  with  the  mirror  we  know  at  once  the  eye  is  myopic. 
To  find  the  degree  of  myopia  the  surgeon  puts  a  low  concave- 
glass  (say  —  1  D)  into  the  frame ;  and  if  the  shadow  still  move 
with  the  mirror  he  puts  in  a  higher  number  (say —  1.5  D),  and 
so  on  until  he  comes  to  a  glass  which  makes  the  image  move 
against  the  mirror.  If  this  be  —  3  1),  the  myopia  is  three  1). 
It  might  be  supposed,  as  the  shadow  now  moves  against  the 
mirror,  that  this  glass  over-corrects  the  myopia  ;  but  this  is  not 
so,  because,  as  already  explained,  when  the  myopia  is  very  low 
the  image  is  formed  close  to  the  surgeon's  eye,  or  behind  his 
head,  and  he  consequently  gets  a  shadow  moving  against  the 
mirror,  although  low  myopia,  and  not  emmetropia,  is  present. 
Consequently — 0.5  D,  or —  1  D,  has  to  he  added  on  to  the 
lens,  which  gives  the  effect  of  no  distinct  shadow  ;  or  rather,  by 
the  above  plan,  it  is   not  deducted  from  the  lowest  lens,  which 

makes  the  shadow  move  against  the  mirror. 
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If  the  shadow  move  against  the  mirror,  we  have  to  determine 
whether  the  eye  is  emmetropic,  hypermetropic,  or  slightly  my- 
opic Should  the  illumination  be  bright,  and  the  shadow  well 
defined,  the  eye  is  emmetropic,  or  not  far  removed  from  it ;  and 
if  the  shadow  be  ill  defined  and  crcscentic  we  may  feel  sure  the 
eye  is  highly  hypermetropic.  We  first  put  on  |  1  I),  and  if  the 
motion  be  still  against  the  mirror  the  case  is  one  of  hyperme- 
tropia,  and  higher  numbers  are  at  once  proceeded  with  until  that 
one  is  reached  which  causes  the  shadow  to  nunc  with  the  mirror. 
The  measure  of  the  hypermetropia  is  one  D  less  than  the  glass 
>und,  for  it  has  evidently  over-corrected  the  defect. 

If,  however,  on  putting  on  i  i  D  we  find  the  shadow  to  move 
with  the  mirror,  we  change  it  for  -f  0.5  D  ;  and  if  still  the  mo- 
lion  be  with  the  mirror,  the  eye  is,  beyond  doubt,  slightly  myopic, 
—  0.5  D  or  so.  Hut  if  with  +  1  D  the  shadow  move  with  the 
mirror,  while  with  -f  0.5  it  continue  to  move  against  it,  the  eye  is 
emmetropic. 

It  may  be  found  that  in  two  opposite  meridians  there  is  a 
difference  in  the  motion  of  the  shadow,  and  this  leads  us  to 
diagnose  the  presence  of  astigmatism.  When  the  difference  is 
one  merely  of  rapidity  of  motion,  or  of  intensity  of  illumination 

<1  shadow,  we  know  that  we  have  to  do  with  either  simple  or 
pound  astigmatism.  Hut  if  in  the  two  meridians  there  be  a 
difference  in  the  direction  of  the  motion,  then  it  is  a  case  of 
mixed  astigmatism.  The  best  method  for  ascertaining  the  de- 
gree of  astigmatism  and  its  correcting  glass  is  to  correct  each  of 
the  principal  meridians  separately  with  spherical  lenses.  In 
compound  astigmatism  the  difference  between  the  two  lenses 
found  indicates  the  degree  of  astigmatism,  and  also  the  cylin- 
drical lens  which,  combined  with  the  correcting  spherical  lens 
for  the  least  ametropic  meridian,  is  required  to  neutralize  the 
defect.  In  mixed  astigmatism  the  addition  of  the  two  numbers 
3  the  cylindrical  lens,  while  one  or  other  of  them,  usually 
the  4  D,  is  used  as  the  spherical  lens. 

With  the  plane  mirror  the  source  of  illumination  of  the  ob- 
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served  eye  is  not  a  real  inverted  image  of  the  light,  as  in  the 
case  of  the  concave  mirror,  but  a  virtual  upright  image  behind 
the  mirror;  and  as  this  image  moves  in  the  opposite  direction  to 
the  motion  of  the  mirror,  the  motion  of  its  illumination  on  the 
fundus  of  the  patient's  eye  must  be  with  the  mirror  in  all  cases, 
and  not  against  it,  as  in  using  the  concave  mirror. 

With  the  plane  mirror,  therefore,  the  shadow  is  seen  to  move 
with  the  motion  of  the  mirror  in  H.  and  K.  ;  but  in  M.  it  seems 
to  move  agtdmt  the  motion  of  the  mirror,  for  what  we  here  see 
is  an  inverted  image  of  the  fundus  situated  at  the  far  point  of  the 
eye.  If  the  myopia  be  high,  this  inverted  image  will  be  close  to 
the  eye  ;  if  low,  it  will  be  far  away  from  it.  In  using  the  plane 
mirror  it  is  important  to  remember  this  point,  because,  if  the 
observer  go  nearer  to  a  myopic  eye  than  its  far  point  he  will  not 
obtain  a  myopic  motion,  but  one  which  is  the  same  as  that  in  E. 
or  H.  Consequently,  in  using  the  plane  mirror,  the  rule  is  to 
gq  as  far  from  the  eye  under  examination  as  possible.  If  at  the 
beginning  the  surgeon  retire  a  little  more  than  2  meters  from 
the  eye,  and  there  obtain  a  with-motion,  he  at  once  knows  that 
the  eye  is  not  myopic  0.5  D  ;  or  if  he  stand  a  little  more  than 
4  meters  away,  and  obtain  the  same  motion,  he  knows  there  is 
not  a  myopia  of  even  0.25  D  present.  If  the  myopia  be  high 
he  will  be  able  to  begin  close  to  the  patient,  but  must  gradually 
retire  from  the  eye  as  he  increases  the  number  of  the  concave 
glass  put  up — for  the  far  point  is  thereby  moved  further  off — 
in  order  that  he  may  not  think  he  has  corrected  the  myopia 
before  he  really  has  done  so.  Again,  if  at  every  distance  the 
motion  be  with  the  mirror,  the  surgeon  has  to  decide  whether 
this  indicates  K.  or  H.  lie  does  this  by  putting  a  low  lens 
(say  0.3  5)  before  the  patient's  eye,  and  if  then,  standing  at  a 
distance  of  4  meters,  the  motion  be  altered  by  this  glass  to  one 
against  the  mirror,  he  knows  that  the  eye  has  not  a  bypenne- 
tropia  of  0.25  1),  consequently  that  it  is  emmetropic.  Hut  if 
this  lens  does  not  at  that  distance  cause  a  change  in  the  motion 
of  the  sh.ulow  a->  originally  obtained,  the  eye  must  be  hypermc- 


93 


tropic  to  at  least  the  extent  of  0.2  5  D  ;  and,  in  order  to  ascer- 
tain how  much  more  of  H.  than  this  may  be  present,  it  is  now 
only  necessary  to  go  on  increasing  the  strength  of  the  lens  in 
front  of  the  patient's  eye  until  one  is  reached  which  at  4  meters 
from  the  eye  produces  the  myopic  motion.  The  observer 
km>\vs  that  he  has  now  slightly  over-corrected  the  hypermetropic 
of  the  eye,  and  that  the  next  lens  lower  is  its  measure. 

With  some  practice  it  is  possible,  unless  the  pupil  be  small,  to 
obtain  sufficient  light  from  the  fundus  with  the  plane  mirror  at  a 
distance  of  4  meters. 

I  find  this  method  much  more  easily  worked  than  that  with 
the  concave  mirror.  It  has  the  advantage,  too,  of  not  requiring 
.in)  wearisome  addition  to,  or  subtraction  from,  the  data  obtained. 

The  pleasantest  plane  mirror  is  one  of  4  cm.  diameter,  and  of 
which  the  sight-hole  is  4  mm.  in  diameter. 

Opacities  in  tin-  refracting  media  can  be  best  observed  by 
examination  with  strong  convex  lenses  in  the  upright  image. 
The  further  forward  the  opacity  lies  the  more  hypermetropic  (so 
to  speak)  it  is,  and  the  stronger  the  lens  required.  Very  minute 
opacities  of  the  cornea  can  be  seen  in  this  way  with  a  -f  18  D 
or  +  20  D  lens  in  the  ophthalmoscope. 

FOCAL  OR  OBLIQUE   ILLUMINATION 

is  employed  for  the  examination  of  the  cornea,  iris,  and  lens. 
With  a  high  -f  lens  (16  to  18  D)  the  light  of  the  gas  flame  is 
concentrated  on  the  part  to  be  examined  with  an  oblique,  not 
a  pcq>endicular,  incidence  of  the  concentrated  rays.  Small 
foreign  bodies  in  the  iris,  cornea,  or  lens,  or  opacities  in  either 
of  the  latter,  can  be  thus  detected.  Extremely  delicate  opacities 
in  the  cornea  are  not  seen  best  with  the  strongest  illumination 
which  can  in  this  way  be  produced,  but  rather  by  the  half-light 
which  is  obtainable  at  the  edge  of  the  cone  of  light  passing  from 
the  lens.  In  examining  the  center  of  the  crystalline  lens  the 
incidence  of  the  light  must  necessarily  be  more  perpendicular. 
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THE  NORMAL  FUNDUS  OCULI  AS  SEEN  WITH 
THE  OPHTHALMOSCOPE, 

Reference  has  been  made  to  the  enlargement  of  the  image  of 
the  fundus  oculi  seen  with  the  ophthalmoscope.  The  cause  of 
this  enlargement  is  that  the  fundus  is  observed  through  a  diop- 
tric system  at  or  close  t<>  the  principal  focus  of  which  it  is 
situated,  and  which  consequently  magnifies  it  to  our  view.  The 
enlargement  of  the  inverted  image  is  not  so  great  as  that  of  the 
upright  image,  and  it  is  smaller  the  shorter  the  focal  length  of 
the  convex  lens  employed  The  inverted  image  of  a  hyperme- 
tropic eye  is  larger  than  that  of  an  emmetropic  eye,  and  the 
latter  larger  than  that  of  a  myopic  eye.  It  is  possible  to  deter- 
mine mathematically  the  degree  of  enlargement  of  the  image  ; 
but  into  this  it  is  not  necessary  to  enter. 

The  Optic  Papilla,  or  Optic  Disc. — This  is  the  first  object 
to  be  sought  for  by  the  observer.  It  presents  the  appearance  of 
a  pale  pink  disc,  somewhat  oval  in  shape,  its  long  axis  being 
vertical.  Occasionally  the  long  axis  lies  horizontally,  and  some- 
times the  papilla  is  circular.  The  papilla  is  generally  surrounded 
by  a  white  ring,  more  or  less  complete,  called  the  sclerotic  ring, 
and  often,  outside  this  again,  by  a  more  or  less  complete  black 
line,  the  choroidal  ring.  The  sclerotic  ring  is  due  to  the  cho- 
roidal margin  not  coming  quite  up  to  the  margin  of  the  papilla, 
the  foramen  in  the  choroid  for  the  passage  of  the  optic  nerve- 
fibers  being  somewhat  larger  than  that  in  the  sclerotic,  and  con- 
sequently a  narrow  edging  of  the  white  sclerotic  is  exposed. 
The  choroidal  ring  is  the  result  of  a  hyper-development  of  pig- 
ment at  the  margin  of  the  choroidal  foramen.  The  complexion 
of  the  optic  disc  results  from  the  pink  hue  derived  from  its  fine 
capillary  vessels,  combined  with  the  whiteness  of  the  lamina 
cribrosa  and  the  bluish  shade  of  the  nerve-fibres.      It  is  frequently 

not  equal  all   over,  but  is  paler  on  the  outer  side,  where  the 

margin    is   more   defined   and    where   the   nerve-fibres   are   often 
fewer  than  on  the  inner  side.     The  apparent  color  of  the  papilla 


depends  also  upon  the  complexion  of  the  rest  of  the  fundus. 
If  the  latter  be  highly  pigmented  the  papilla  appears  pale  in  con- 
trast ;  while,  if  there  be  but  little  pigment  in  the  choroid,  the 
papilla  may  appear  very  pink.  The  complexion  of  every  normal 
papilla  is  not  identical,  and  care  must  be  taken  not  to  make  the 
diagnosis  "hyperemia  of  the  papilla"  where  merely  a  high 
physiological  complexion  is  present.  The  upper  and  lower  mar- 
gins of  the  papilla  are  often,  especially  in  the  young  people,  a 
little  indistinct,  and  show  a  delicate  striation  by  the  direct  method 
of  examination.  This  may  be  greatly  exaggerated  in  hyperme- 
tropes,  and  has  in  them  been  sometimes  erroneously  taken  for 
optic  neuritis. 

A  physiological  excavation  of  the  optic  papilla  is  often  met 
with.  It  is  always  on  the  temporal  side  of  the  papilla,  and  can 
be  recognized  from  the  parallax*  which  may  be  produced,  and 
from  the  paleness  of  this  portion  of  the  papilla.  When  the  ex- 
cavation is  very  deep  one  may  sometimes  observe  the  lamina 
cribrosa  in  the  form  of  gray  spots  (the  nerve  fibres)  surrounded 
by  white  lines  (the  fibrous  tissue  of  the  lamina). 

A  physiological  excavation  differs  from  a  pathological  exca- 
vation by  the  fact  that  it  does  not  reach  the  margin  of  the  papilla 
all  around  It  is  caused  by  the  crowding  over  of  the  nerve-fibres 
to  the  inner  side  of  the  papilla.  Yet  sometimes  a  healthy  optic 
papilla  will  be  met  with  in  which  the  excavation  apparently 
hes  the  margin  all  around.  Doutless  in  such  cases  the 
thickness  of  the  translucent  nerve-fiber  layer  alone  it  is  which 
is  interposed  between  the  sclerotic  margin  atid  the  margin  of 
the  cup  all  around. 

The  normal  retina  is  so  translucent  that  it  cannot  be  seen, 

or  at   most  a  shimmering    reflection   or  shot-silk   appearance  is 

obtained    from   it,   particularly  about  the   region   of  the  yellow 

spot  and   along   the  vessels,  but  also  toward  the  equator  of  the 

and  especially  in  dark  eyes,  and  in  young  people. 
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A  peculiar  but  physiological  appearance  known  as  "opaque 
nerve-fibers  "  is  occasionally  seen.  It  is  produced  by  some  of 
the  nerve-fibers  forming  the  internal  layer  of  tlic  retina  regain- 
ing the  medullary  sheath  Oil  the  distal  aspect  of  the  lamina  crib- 
rosa,  or  near  the  margin  of  the  papilla,  which  they  had  lost  in 
the  optic  nerve  just  before  entering  the  lamina  cribrosa  ;  the 
rule  being  that  the  nerve-fibers  lose  their  medullary  sheath  at 
the  latter  place  definitely,  and  enter  the  retina  as  axis  cylinders 
only,  and  hence  are  quite  translucent.  Instead  of  that,  in  these 
cases  their  fibers  reflect  the  light  strongly,  giving  the  effect  of 
an  intensely  white  spot,  commencing  at  the  disc,  extending  more 
or  less  into  the  surrounding  retina,  and  terminating  in  a  brush- 
like extremity.  This  appearance  is  constant  in  the  rabbit's 
eye. 

The  macula  lutea  is  generally  seen  as  a  bright  oval  ring 
with  its  long  axis  horizontal,  this  ring  being  probably  a  reflex 
from  the  surface  of  the  retina.  It  is  remarkable  that  this  halo 
is  not  visible  with  the  direct  method  of  examination — a  fact  due 
probably  to  the  illumination  being  much  weaker  than  with  the 
indirect  method,  The  area  inside  the  ring  is  of  a  deeper  red 
than  the  rest  of  the  fundus,  and  at  its  very  center  there  is  an 
intensely  red  point,  the  fovea  centralis.  This  ring  is  not  seen  in 
old  people. 

The  general  fundus  oculi  surrounding  the  optic  papilla  and 
macula  lutea  varies  a  good  deal  in  appearance  according  to  the 
amount  of  pigment  contained  in  the  choroid  and  in  the  pigment- 
epithelium  layer  of  the  retina.  1.  If  there  be  an  abundant 
.supply  of  pigment  in  each  of  these  positions  the  choroidal  ves- 
sels are  greatly  hidden  from  view,  and  the  effect  is  that  of  a  very 
dark-red  fundus.  2.  If  there  be  but  little  pigment  in  the  pig- 
ment-epithelium layer  the  larger  choroidal  vessels  may  be  visible, 
and  the  fundus  may  appear  to  be  divided  up  into  dark  islands 
surrounded  by  red  lines.  3.  If  the  individual  be  a  blonde  there- 
is  little  pigment  either  in  the  pigment-epithelium  layer  or  in  the 
choroid,  and  the  fundus  is  seen  of  a  very   bright  red  color,   the 
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choroidal  vessels,  down  to  their  fine  ramifications,  being  dis- 
cernible. In  albinos  even  the  choroidal  capillaries  may  be  seen. 
The  Retinal  Vessels.— The  arteries  are  recognized  as  thin 
bright  red  lines  running  a  rather  straight  course,  in  the  center 
of  each  of  which  is  a  light-streak.  As  to  the  cause  of  this 
light-streak  there  is  considerable  divergence  of  opinion.     Some 
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attribute  it  to  reflection  from  the  coats  of  the  vessel,  or  from  the 
surface  of  the  blood  column  ;  while  others  believe  that  the  light 
is  reflected  from  the  fundus  through  the  vessel,  which  then  acts 
as  a  very  strong  cylindrical  lens.  This  light-streak  divides  the 
vessel  into  two  red  lines.  The  veins  are  darker,  wider  and  more 
tortuous  in  their  course  than  the  arteries,  and,  their  coats  not 
being  SO  tense,  the  light-streak  is  very  much  fainter. 
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On  reaching  the  level  of  the  nerve-fiber  layer  of  the  retina 
the  centra!  artery  and  veil)  divide  into  a  principal  upjier  and 
lower  branch.  This  first  branching  often  takes  place  earlier 
in  the  vein  than  in  the-  artery,  and  the  former  may  even  branch 
before  appearing  on  the  papilla,  as  in  Fig.  45.  The  second 
branching  may  take  place  in  the  nerve  itself;  and  when  this 
occurs  it  will  appear  as  though  four  arteries  and  four  veins 
sprang  from  the  optic  papilla  ;  but  more  usually  this  branching 
occurs  on  the  papilla,  as  in  Fig.  45.  The  vessels  produced  by 
this  second  branching  pass  respectively  toward  the  median  and 
temporal  side  of  the  retina,  and  are  termed  by  Magnus  the  art. 
and  veil,  nasalis  and  temporalis  sup.  and  inf.  {vide  Fig.  45).  The 
temporal  branches  run  in  a  radial  direction  toward  the  anterior 
port  of  the  retina.  A  small  horizontal  branch,  the  art.  and  veil. 
mediana  of  Magnus,  from  the  first  principal  branches  is  found 
passing  toward  the  nasal  side  of  the  retina.  The  temporal 
branches  do  not  run  in  a  horizontal  direction,  but  make  a  detour 
around  the  macula  lutea,  sending  fine  branches  toward  the  latter. 
Two  or  three  minute  vessels  from  principal  branches  run  directly 
from  the  papilla  toward  the  macula  lutea,  and  around  the  macula 
lutea  a  circle  of  very  fine  capillary  vessels  is  formed  which  can- 
not be  distinguished  with  the  ophthalmoscope  ;  but  no  vessels  run 
to,  or  cross  over,  the  fovea  centralis  itself.  The  retinal  art, 
do  not  anastomose,  nor  do  the  larger  retina!  veins.  The  small 
retinal  veins  have  some  slight  anastomoses  near  the  Ora  serrata. 
Occasionally  a  vessel  emerges  near  the  margin  of  the  disc, 
usually  at  the  temporal  side.  It  arises  from  the  ciliary  vessels, 
and  is  hence  called  a  cilio-retinal  vessel. 

No  pulsation  of  the  arteries  is  observable  in  the  normal  1 
In  the  larger  veins  near  or  on  the  optic  papilla,  or  more  usually 
just  at  their  point  of  exit,  a  pulsation  may  sometimes  be  seen. 
This  venous  pulsation  is  due  to  the  following  sequence  of  events: 
Systole  of  the  heart ;  diastole  of,  and  high  tension  in,  the  retinal 
arteries;  consequent  increased  pressure  in  the  \itrcous  humor; 
communication  of  this  to  the  outside  of  the  walls  of  the  retinal 


THE  NORMAL  FUNDUS  OCULI.  99 

veins,  impeding  the  flow  of  blood  through  them,  especially  in 
their  larger  trunks,  which  offer  little  resistance,  or  at  their  exit 
from  the  eye,  where  they  offer  the  least  resistance ;  and  in  this 
way  the  veins  are  emptied — the  blood  gradually  coming  on  from 
the  capillaries  overcomes  the  resistance,  and  the  veins  are  for  a 
moment  refilled.  The  phenomenon  can  be  most  readily  observed 
if  the  normal  tension  of  the  globe  be  slightly  increased  by  pres- 
sure of  a  finger. 


CIIAITKR    IV. 


DISEASES  OF  THE  CONJUNCTIVA. 

The  conjunctiva  consists  of  three  portions  :  the  palpebral, 
lining  the  inside  of  the  eyelids  ;  the  bulbar,  covering  the  sclerotic; 
and  a  loose  folded  portion,  uniting  these  two,  which  forms  the 
fornix.  When  the  conjunctiva  reaches  the  margin  of  the  cornea 
it  overlaps  the  latter  slightly,  and  this  overlapping  portion  is 
known  as  the  limbus  conjunctiva.-,  or  corner. 

Hyperemia  of  the  Conjunctiva. — In  this  condition  the 
blood-vessels  of  the  palpebral  conjunctiva  are  especially  engaged, 
Slight  chemosis  sometimes  appears,  small  vesicles  may  form, 
and  there  may  be  some  swelling  of  the  papilla;  and  development 
of  lymph  follicles.  Yet  there  is  not  any  abnormal  discharge 
from  the  conjunctiva,  and  herein  lies  the  chief  point  of  difference 
between  this  affection  and  simple  conjunctivitis. 

CttUses. — Foreign  bodies.  Foul  air,  or  air  loaded  with 
tobacco-smoke.  Alcoholic  excesses.  Accommodative  asthe- 
nopia. Stenosis  lacrimals,  and  other  forms  of  lacrimal  ob- 
struction. The  use  of  unsuitable  spectacles,  or  the  use  of  the 
eyes  for  near  work  without  spectacles  when  the  condition  of 
the  accommodation  {e.g.,  hypermetropia,  presbyopia)  requires 
them. 

Symptoms. — The  eyes  are  irritable.  There  is  lacrimation  and 
photophobia,  with  hot,  burning  sensations,  and  sensations  as  of 
a  foreign  body  in  the  eye,  and  the  eyelids  feel  heavy.  All  these 
symptoms  are  aggravated  in  artificial  light 

Treatment. — In  addition  to  the  removal  of  the  cause,  the 
instillation  of  a  drop  of  tincture  of  opium  and  distilled  water  in 
equal  parts,  morning  and  evening,  will  be  found  beneficial.     The 
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eyes  should  be  protected  from  the  glare  of  light  by  dark  glasses, 
and  OUt-of-door  exercise  is  to  be  recommended. 

Conjunctivitis  in  general. — In  addition  to  hyperemia  there 
is  here  abnormal  secretion.  There  are  several  forms  of  conjunc- 
tivitis, the  discharge  from  each  being  more  or  less  infectious. 
The  secretion  from  any  given  form  will  not,  however,  always 
reproduce  that  form,  but  may  give  rise  to  another  of  greater  or 
less  severity.  Infection  takes  place  by  the  direct  application  of 
the  secretion,  or  also — it  is  very  generally  thought — through  the 
air,  in  which  float  particles  of  the  infecting  substance.  This 
latter  mode  is  especially  liable  to  exist,  it  is  said,  in  an  ill-ven- 
tilated room,  where  a  number  of  people  affected  with  conjunc- 
tival diseases  are  lodged  with  others  who  possess  healthy  eyes — 
e.g.,  in  crowded  charity-schools.  The  palpebral  conjunctiva  is 
often  affected  when  th«  bulbar  portion  remains  normal,  and  the 
conjunctiva  of  the  lower  lid  is  more  frequently  attacked  than 
that  of  the  upper  lid. 

Catarrhal,  or  Simple  Acute,  Conjunctivitis. — In  mild  cases 
the  affection  is  confined  to  the  palpebral  conjunctiva,  often  even 
to  the  conjunctiva  of  the  lower  lid  ;  but  in  the  severer  cases  it 
extends  to  the  bulbar  conjunctiva.  Lymph-follicles  and  enlarged 
papilla:  are  frequently  present,  but  not  necessarily  so.  There  is 
a  stick}-,  serous  secretion,  which  causes  the  eyelids  to  be  fastened 
ther  "ii  awaking  in  the  morning,  and  sometimes  produces 
ulceration  of  the  intermarginal  portion  of  the  eyelids  (intermar- 
ginal  blepharitis).  In  some  of  the  very  mildest  cases  this 
"stickiness"  or  "gumming"  on  awaking  in  the  morning  is  a 
valuable  diagnostic  sign,  for  it  is  in  such  cases  difficult  or  im- 
possible to  recognize  the  very  slight  variation  from  the  healthy 
appearance  of  the  conjunctiva. 

In  the  severer  cases  the  papilla;  are  markedly  swollen,  and 
may  even  conceal  the  Meibomian  glands  from  view.  Also  one 
often  sees  small  ecchymoses  in  the  bulbar  conjunctiva,  especially 
in  certain  epidemics  ;  but  these  have  no  serious  import, 

Minute  gray  infiltrations  sometimes  form  at  the  margin  of  the 
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cornea.  When  there  are  many  of  them  they  may  become  con- 
fluent and  form  a  small  gray  crescent,  which  ulcerates,  and  thus 
a  crescentic  marginal  ulcer  is  formed,  and  very  occasionally  such 
an  ulcer  is  followed  by  iritis. 

The  catarrh  may  become  chronic,  and  then  the  papillae  are 
more  developed,  while  the  blepharitis  is  liable  to  extend  over  to 
the  cutis,  causing  cversion  of  the  lower  punctum  lacrimale  with 
resulting  stillicidium,  and  this,  in  its.  turn,  aggravates  the  con- 
junctival affection. 

The  Koch-Weeks  bacillus  is  the  specific  bacillus  of  acute  con- 
junctivitis. It  can  be  cultivated  on  human  serum  only,  and  that 
with  difficulty.* 

The  symptoms  are  those  of  a  severe  case  of  hyperemia  (sen- 
sations of  sand  in  the  eye  ;  hot,  burning  sensations  ;  weight  of 
the  eyelid),  with  the  addition  of  the  annoyance  consequent  on 
the  secretion,  which,  by  coming  across  the  cornea,  may  cause 
momentary  clouding  of  sight.  Photophobia  is  not  generally 
severe  unless  there  be  some  corneal  complication. 

Causes. — Draughts  of  cold  air.  Contagion.  Foul  atmos- 
phere. As  an  epidemic.  Foreign  bodies.  As  a  sequel  of  or 
attendant  on  scarlatina,  measles,  and  small-pox. 

Diagnosis. — The  presence  of  the  gummy  secretion  distinguishes 
this  affection  from  mere  hyperemia  of  the  conjunctiva.'  A  com- 
mon mistake  amongst  those  not  familiar  with  eye  diseases  i-~  to 
regard  a  case  of  iritis  as  one  of  simple  acute  conjunctivitis,  the 
redness  of  the  white  of  the  eye  in  the  former  affection  being 
taken  for  conjunctival  hyperemia,  etc. ;  and.  moreover,  a  slight 
secondary  conjunctivitis  does  undoubtedly  attend  many  cases  of 
iritis. 

The  circumcomeal  subconjunctival  vessels,  which  are  the 
episcleral  branches  of  the  anterior  ciliary'  vessels,  are  those  which 
become  engorged  in  iritis,  and  their  engorgement  gives  rise  to  a 
pink  or  pale  violet  zone  around  the  cornea,  of  which   the  sepa- 

♦   lor  a  gi*Mi  account  of  lliis  bacillus  see  A.  WeicWIbaum  and  I..  Mullcrin  A. 
T'»>»  Graffe's  Ardiiv,  xlvii,  i,  p.  108. 
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rate  vessels  cannot  be  distinctly  seen.  The  conjunctival  vessels 
may  be  distinguished  from  the  subconjunctival  or  ciliary  vessels 
by  the  possibility  of  moving  the  former  along  with  the  mem- 
brane in  which  they  are,  by  manipulations  which  can  be  made 
with  the  lower  lid  of  the  patient,  while  these  manipulations  do 
not  affect  the  ciliary  vessels.  The  separate  conjunctival  vessels, 
to,  i,  can  be  easily  distinguished,  and  they  are  of  a  bright  red 
color.  The  appearance  of  the  iris  itself,  however,  is  that  upon 
which  the  diagnosis  finally  depends.      (See  Iritis,  Chap,  x.) 

The  prognosis  is  good  if  there  be  no  reason  to  suspect  that 
the  mild  form  is  but  the  commencement  of  a  more  severe  inflam- 
mation. The  infiltrations,  and  even  the  ulcers,  which  sometimes 
form  at  the  margin  of  the  cornea  are  not  often  of  serious  import, 
and  usually  heal  according  as  the  treatment  restores  the  con- 
junctiva to  health. 

Treatment. — Cold  or  iced  compresses,  with  the  use  of  a  I  in 
5000  solution  of  sublimate  as  a  lotion,  should  be  used  frequently 
at  the  first  onset,  and  in  mild  cases  will  alone  bring  about  a  cure. 
Hut  the  habit  which  some  patients  so  readily  acquire  of  bathing 
the  eyes  frequently  with  cold  water  should  not  be  permitted,  for 
it  is  deleterious  to  the  conjunctival  affection.  When  in  a  day  or 
two  the  irritation  and  swelling  have  somewhat  subsided — or 
from  the  very  commencement,  if  there  be  not  much  irritation — 
a  solution  of  nitrate  of  silver,  of  from  5  to  10  grains  to  Jj, 
should  be  applied  by  the  surgeon  to  the  palpebral  conjunctiva 
with  a  camel's-hair  pencil,  the  lid  being  well  everted,  and  this 
then  should  be  thoroughly  neutralized  with  salt  water,  the  whole 
being  finally  washed  oft"  with  plain  water.  The  application  is  to 
be  re|xated  in  twenty-lour  hours,  by  which  time  the  slight  loss 
"t  epithelium,  the  result  of  the  superficial  slough,  will  have  been 
repaired.  Immediately  after  such  an  application  cold  sponging 
or  iced  compresses  are  useful,  and  grateful  to  the  patient.  The 
greatest  care  is  required  in  the  use  of  nitrate  of  silver  in  con- 
junctival affections  for  any  prolonged  period,  lest  it  cause  that 
brownish   staining   of  the   membrane   called   argyrosis  (-V'W'i", 
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that  troublesome  affection  known  as  "Hay  Fever."  It  is  not, 
strictly  speaking,  a  catarrhal  affection,  for  it  is  usually  unattended 
by  secretion,  and  the  prefix  "  Spring  "  is  misleading,  as  it  is  seen 
also  in  summer  and  autumn.  The  hay  harvest  is  the  most  com- 
mon period  for  it,  owing  probably  to  certain  minute  particles 
which  then  Boat  in  the  air. 

The  bulbar  conjunctiva  is  chiefly  affected.  It  becomes  injected, 
slightly  edematous,  and  close  around  the  cornea  it  is  somewhat 
elevated,  with  grayish  swellings.  The  margin  of  the  cornea 
itself  is  apt  to  become  invaded  with  minute  infiltrations. 

Some  individuals  are  liable  to  be  attacked  at  each  hay  harvest. 
The  chief  symptoms  arc  photophobia  and  lacrimation.  The 
affection  is  unattended  with  danger  to  the  eye. 

The  microscope  shows  (Uhthoff )  that  the  conjunctival  swelling 
is  i\uc  to  hypertrophy-  of  the  epithelial  layer  of  the  conjunctiva 
in  this  situation,  combined  with  sub-epithelial  infiltration  with  a 
substance  which  is,  or  is  similar  to,  coagulated  albumen.  The 
deeper  layers  of  the  conjunctiva  remain  tolerably  normal. 

Treatment. — This  is  usually  an  excessively  troublesome  affec- 
tion to  cure.  Dark  glasses  for  protection  from  the  light,  weak 
astringent  collyria  (sulphate  of  zinc,  acetate  of  lead),  with  cold 
sponging,  or  the  douche,  are  useful  ;  or,  iodoform  ointment  ( l 
in  1 5),  a  little  put  into  the  eye  once  a  day.  Pagenstecher  highly 
recommends  massage  twice  daily  in  conjunction  with  strong 
precipitate  ointment. 

Trachoma  (tpqgAc,  rottgX),  Granular  Conjunctivitis,  or  Gran- 
ular Ophthalmia  (also  called  Egyptian  Ophthalmia  and  Military 
(  iphthalmia). — In  this  disease,  in  addition  to  the  usual  appear- 
ances of  simpk  conjunctivitis,  there  are  developed  grayish  or 
pinkish-gray  bodies  about  the  size  of  the  head  of  a  pin,  situated 
in  nin\  close  to  the  fornix  Conjunctiva;,  chiefly  of  the  upper  lid, 
but  also  disseminated  over  other  parts  of  the  membrane,  except 
that  they  do  not  form  on  the  bulbar  conjunctiva.  These  bodies 
are  the  trachoma  bodies  or  granulations,  and  in  the  acute  form 
of  the  disease  they  somewhat  resemble   the  follicles  of  follicular 
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conjunctivitis,  but  are  paler,  not  so  apt  to  occur  in  rows,  ud  arc 
more  isolated.  Microscopically,  the  trachoma  bodies  have  no 
capsule,  as  have  follicles,  but  Hen  to  grow  from,  or  in,  the 
stroma  of  the  conjunctiva.  In  the  acute  form  the  trachoma 
bodies  consist  of  lymph-cells  alone,  but  in  the  chronic  form  this 
is  true  of  them  only  toward  their  surface,  while  at  their  bases 
they  are  formed  chiefly  of  connective  tissue.  They  are  to  be 
regarded  as  new  growths  in  the  conjunctiva. 

No  specific  micro-organism  has  as  yet  been  discovered  as  the 
cause  of  trachoma.  Leber*  describes  the  presence  of  certain 
large  cells  containing  peculiarly  formed  bodies  in  trachoma,  and 
very  probably  these  have  to  do  with  the  pathogenesis  of  the 
affection. 

The  disease  comes  under  our  notice  in  two  forms — the  acute 
and  the  chronic.  The  latter  may  result  from  the  former,  but 
more  commonly  we  find  it  as  the  primary  condition,  without  any 
appreciable  acute  stage  having  gone  before. 

Coasts. — Both  forms  are  contagious,  and  probably  the  infec- 
tion occurs  only  by  transference  of  the  secretion  from  one  eye  to 
the  other  by  means  of  fingers,  towels,  handkerchiefs,  etc.  Hence 
the  more  slovenly  in  their  personal  habits,  and  the  more  crowded 
in  their  duellings,  families,  schools  or  barracks,  nations  may  be, 
the  more  likely  is  this  disease  to  spread  from  one  individual  to 
another  when  it  once  gains  a  foothold,  A  great  deal,  however, 
remains  to  be  learned  as  to  the  manner  in  which  contagion  takes 
place  I  "i  instance,  inoculation  with  discharge  from  an  acute- 
ma}-  give  rise  only  to  catarrhal  or  purulent  conjunctivitis, 
which  may  recover  completely.  Again,  the  infectiousness  of 
chronic  cases  cannot  be  very  great,  for  nurses  and  doctors  rarely, 
if  ever,  get  infected  by  their  patients.  Neither  do  we  see  tra- 
choma patients  infecting  other  patients  in  the  hospitals  in  this 
country,  where  the  disease  is  so  prevalent.  Were  the  infec- 
tiousness ol   tlie  disease   very  great,  even  the   precautions  taken 


♦  B.-rukt  tier  OfkthalMologisckcn  Gesellschaft  ttt  I/eiJelbtrj;,   1 896,  p.  156. 


DISEASES  "!    MiK  l\ I 

in  a  well-ordered  hospital  against  contagion  would  hardly  be 
sufficient  to  prevent  such  an  occurrence  occasionally. 

It  has  been  stated  that  the  acute  form  is  often  epidemic  in 
places  where  the  hygienic  conditions  are  bad ;  but  in  this 
country  I  have  never  seen  it  as  an  epidemic,  and  sporadically 
not  often,  although  the  chronic  form  is  extremely  common  in 
Ireland. 

Among  the  better  classes,  both  here  and  elsewhere,  the  dis- 
ease is  very  uncommon.  High,  dry,  mountainous  countries  are 
almost  free  from  this  disease,  so  that,  probably,  the  atmospheric 
conditions  play  some  part  in  the  etiology. 

Some  hold  that  the  affection  is  dependent  on  constitutional 
disease,  such  as  scrofula,  tuberculosis,  syphilis,  etc.  ;  but  1  can- 
not endorse  this  view.  No  doubt  many  of  these  patients  are 
anemic  and  out  of  health,  but  this  is  due  to  the  moping  habits 
they  contract,  and  the  little  open  -air  exercise  they  take  in  conse- 
quence of  their  semi-blindness. 

Acute  Trachoma,  or  Acute  Granular  Ophthalmia. — As 
already  stated,  this  is  an  affection  rarely  seen  in  this  country.  An 
attack  commences  with  swelling  of  the  upper  lid,  great  injection 
of  the  whole  of  the  bulbar  and  palpebral  conjunctiva,  and  swell- 
ing of  the  papill.e,  with  development  of  the  characteristic  tra- 
choma bodies.  There  may  be  but  little  discharge  ;  but  there  is 
generally  much  lacrimation,  With  photophobia,  and  great  pain  in 
the   br>>\\    and  eye.     Superficial   marginal    ulcers  of  the   cornea 

may  form. 

The  inflammation  anil  papillary  swelling  increase  for  a  week 
or  so  to  such  a  degree  that  the  granulations  are  hidden  from 
view;  and  then,  taking  on  a  blennorrheic  form,  the  process 
gradually  subsides,  until,  in  the  course  of  two  or  three  u 
longer,  the  blennorrhea  disappears,  having  brought  about  ab- 
sorption of  the  granulations,  and  ultimately  the  mucous  mem- 
brane is  left  in  a  healthy  state. 

If,  however,  in  the  blennorrheic  stage,  the  Inflammation  bt 
excessive,  the  eye  may  run  all  the  dangers  of  an  attack  of  acute 
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purulent  conjunctivitis;  or  if,  on  the  other  hand,  the  inflamma- 
tion be  very  slight,  it  may  not  be  sufficient  to  effect  absorption 
of  the  granulations,  ami  the  process  may  run  into  the  chronic 
form. 

Egyptian  ophthalmia,  which  is  an  acute  form  of  trachoma, 
seems  to  be  a  combination  of  trachomatous  disease  with  purulent 
ophthalmia,  as  the  gonococcus  can  always  be  found  in  the 
discharge.* 

Treatment. — It  is  desirable  to  abstain  from  active  measures 
in  the  commencement  of  the  affection,  owing  to  the  tendency  to 
natural  cure  which  is  often  present,  and  especially  astringents 
and  caustics  should  be  avoided.  At  the  utmost  an  antiseptic 
lotion  of  boric  or  salicylic  acid,  and  cold  applications  for  relief 
of  the  pain  and  heat  are  admissible.  Dark  protection-glasses 
are  agreeable,  and,  wearing  llum,  the  patient  should  be  encour- 
aged to  take  open-air  exercise.  Hut  if  it  be  evident  that  the 
inflammatory  reaction  is  not  active  enough,  poultices  or  warm 
fomentations  should  be  employed  to  promote  it.  Once  the 
blennorrheic  Stage  has  been  reached  great  care  is  required  to 
control  it,  and  if  it  threaten  to  exceed  safe  bounds  it  must  be 
restrained  by  means  of  suitable  applications,  such  as  acetate  of 
lead,  nitrate  of  silver  or  sulphate  of  copper  in  solutions  of 
medium  strength  ;  or  it  may  be  necessary  to  use  them  in  strong 
solutions,  or  to  employ  the  solid  mitigated  nitrate  of  silver. 

Chronic  Trachoma,  or  Chronic  Granular  Ophthalmia. — 
The  first  onset  of  this  disease  is  often  without  inflammation,  and 
is  then  unattended  by  any  distressing  symptoms,  except  that  the 
eye  may  be  more  easily  irritated  by  exposure  to  cold  winds, 
foreign  bodies,  etc.,  or  more  easily  wearied  by  reading  and  other 
near  work.  If  such  a  case  come  under  our  notice,  the  conjunc- 
tiva will  be  found  free  from  injection  or  swelling  ;  but  grayish- 
uhite,  semi-transparent  trachoma  bodies,  of  the  size  of  a  rape- 
seed  and  less,  will  be   seen   disseminated  over  the  conjunctiva! 
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surface  and  protruding  from  it.  Gradually  these  trachoma  bodies 
or  granulations  give  rise  to  a  more  or  less  active  vascular  reac- 
tion, attended  with  swelling  of  the  papilla;  and  purulent  discharge 
— in  short,  blennorrhea.  The  patients  then  begin  to  be  more 
inconvenienced,  owing  to  the  discharge  which  obscures  their 
vision,  and  to  sensations  of  weight  in  the  lids,  and  of  foreign 
bodies  in  the  eye  ;  and  this,  consequently,  is  generally  the  earliest 
stage  at  which  we  see  the  disease.  The  enlarged  papilla;  some- 
times grow  to  a  great  size,  completely  hiding  the  granulations. 
In  tin's  stage  the  granulations  may  become  absorbed  and  the 
■  disease  undergo  cure  ;  but  more  commonly  it  makes  further 
progress,  Fresh  granulations  appear,  while  the  old  ones  increase 
in  size  until  they  often  become  confluent,  leaving  only  here  and 
there  an  island  of  vascular  mucous  membrane.  Sometimes  the 
trachoma  bodies  are  very  small,  and  present  the  appearances  of 
minute  white  dots,  and  in  this  form  they  are  not  always  easily 
found. 

These  chronic  granulations  consist  of  lymph  cells  toward  their 
surface,  but  toward  their  bases  are  formed  chiefly  of  connective 
tissue.  Gradually  the  cellular  elements  arc  transformed  into 
connective  tissue,  and  in  this  way  cicatricial  degeneration  of  the 
conjunctiva  is  brought  about  at  each  spot  where  a  granulation 
was  seated. 

As  the  disease  advances  the  submucous  tissue  becomes  im- 
plicated in  the  connective-tissue  alterations,  while  the  tarsus  under- 
goes fatty  degeneration  and  becomes  hypertrophied.  The  gran- 
ulations disappear,  having  reduced  the  conjunctiva  to  a  cicatrix. 
Contraction  of  the  diseased  conjunctiva  on  the  inner  surface  of 
the  lid  causes  entropion  and  distortion  of  the  bulbs  of  the  eye- 
lashes, followed  by  irregular  growth  of  the  latter,  with  resulting 
trichiasis  and  disochiaats.  These  changes  are  represented  in 
Fig.  46. 

The  great  danger  of  granular  ophthalmia  lies  in  the  complica- 
tions which  may  attend  it  or  which  follow  in  its  wake  ;  the  former 
Consist  in  pannus,  ulcers  of  the  cornea,  and  severe  purulent  con- 
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n.   Muscle.     *  />.   Tarsus  having  undergone  fatly  degeneration.      < .   Atrophied   Mci- 
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diffuse  opacity,  and  often  small  infiltrations.     It  invariably  com- 
mences in  the-  upper  |><>iti<ni  c.f  the  cornea,  extending  generally 
the    upper    half,    and   frequently  remains  confined    t<>   this 
region.     Hut  in  many  cases,  at  a  later  stage,  it  extends  to  the 


whole  surface  of  the  cornea;  and  this  latter  occurrence  often 
takes  place  almost  suddenly  ;  and  the  vascularization  and  opacity 
sometimes  become  SO  intense  as  t'>  present  quite  a  fleshy  appear- 
ance, completely  hiding  the  corresponding  part  of  the  iris  from 
view.  Histologically  pannus  consists  of  a  new  growth,  which  is 
extremely  rich  in  cells,  and  which  closely  resembles  the  con- 
junctiva when  occupied  with  confluent  granulations.  It  is  situ- 
ated between  the  corneal  epithelium  and  Bowman's  layer,  and  is 
permeated  by  vessels  derived  from  the  conjunctival  vessels. 
After  a  length  of  time  Bowman's  layer  becomes  destroyed  in 
places,  and  then  the  cellular  infiltration   gains  access  to  the  true 
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cornea,  and  gives  rise  to  permanent  changes  in  its  transparency 
and  curvature.  In  some  bad  cases  of  old-standing  pannus  the 
latter  undergoes  a  connective-tissue  change.  It  then  becomes 
smooth  on  the  surface,  and  the  vessels  almost  disappear,  so  that 
the  cornea  is  covered  with  a  thin  layer  of  connective  tissue, 
which  obstructs  the  passage  of  light  and  is  not  capable  of  cure. 

Another  result  of  pannus,  sometimes,  is  a  bulging  or  staphy- 
lomatous  condition  of  the  cornea,  the  tissues  of  which  have 
become  so  altered  that  they  give  way  before  the  normal  intra- 
ocular tension. 

A  pannus  m  which  as  yet  there  is  no  connective  tissue  alu  1.1 
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b'on,  .tnd  where  there  is  no  staphylomatous  bulging,  is  capable 
"\  undergoing  cure  without  leaving  any  opacity  behind,  except 

that  which  may  he  due  to  ulcers  that  have  been  present. 

Pannus  is  usually  a  painless  affection,  but  is  sometimes  ac- 
companied  by  photophobia  and  ciliary  neuralgia.  It  may  come 
on  at  any  stage  of  the  disease,  and  causes  defective  vision  in 
proportion  to  the  degree  and  extent  of  the  opacity.  Severe 
pannus  is  liable  to  induce  iritis. 

The  connection  between  pannus  and  the  condition  of  the  lids 
is  not  altogether  evident  It  was  for  long  held  that  the  corneal 
affection  is  due  to  mechanical  irritation,  caused  by  the  rough 
palpebral  conjunctiva  ;  but  this  view  is  obviously  incorrect,  for 
re  pannus  is  often  seen  with  a  comparatively  smooth  con- 
junctiva, while  with  a  truly  rough  conjunctiva  the  cornea  is  fre- 
quently perfectly  clear.  There  can  now  be  little  doubt  that 
pannus  is  analogous  to  the  granular  disease  in  the  conjunctiva. 
It  is,  in  fact,  the  same  disease  modified  by  reason  of  the  different 
tissue  in  which  it  is  situated,  this  different  tissue  being  itself  a 
modification  of  the  conjunctiva;  and  it  would  seem  probable 
that  the  cornea  becomes  diseased  by  direct  inoculation  from 
the  conjunctiva  of  the  upper  lid.  Vet  it  is  remarkable  that  the 
bulbar  conjunctiva,  lying  between  the  upper  margin  of  the  cornea 
and  the  fornix  of  the  upper  lid,  never  becomes  apparently  dis- 
eased. 

Prognosis. — At  any  period  prior  to  cicatrization  of  the  con- 
junctiva an  attack  of  purulent  blennorrhea  is  liable  to  come  on. 
If  not  too  severe  this  may  result  in  a  cure  by  absorption  of  the 
trachoma  bodies,  and  should  not  be  checked.  If,  however,  the 
attack  be  very  severe,  the  eye  runs  dangers  similar  to  those  of 
an  ordinary  attack  of  purulent  conjunctivitis.  These  dangers 
B  the  more  complete  and  the  more  intense  the  pannus. 

On  the  whole,  if  the  disease  come  under  treatment  at  an  early 

iod,  it  may  be  hoped  that  vision  will  be  retained  in  a  majority 
although  a  radical  cure  may  be  difficult  or  impossible. 
These  cases  require  to  be  under  constant  or  intermitting  treat- 
10 


meat  for  long  periods,  often   fi>r  years,  and  arc  extremely  liable 
to  relapses. 

Tnntnuitt. —  The  aim  of  this  is  to  briny;  about  absorption  of 
the  trachoma  bodies  with  the  greatest  possible  despatch,  in  order 
to  prevent  the  destruction  of  the  mucous  membrane  to  which 
they  tend.  No  caustic  application  should  be  made  with  the 
object  of  directly  destroying  the  trachoma  bodies,  for  this  can 
only  be  done  at  the  expense  of  the  mucous  membrane  around 
them.  As  already  said,  in  cases  of  chronic  granular  ophthalmia 
in  which  a  blennorrheic  attack  comes  on,  when  this  passes  ofl 
again  the  trachoma  bodies  are  found  to  have  become  much 
fewer,  or  to  have  quite  disap;>earcd.  Following  the  hint  nature 
thus  gives  us,  we  should  endeavor  by  our  treatment  to  produce  a 
certain  papillary  reaction.  For  chronic  cases,  with  little  swell- 
ing of  the  papilla.-  (blennorrhea),  and  with  little  or  no  cica- 
trization, the  best  application  is  the  solid  sulphate  of  copper 
lightly  applied  to  the  conjunctiva,  especially  at  its  fornix  ;  but 
when  there  is  considerable  papillary  swelling  I  prefer  a  10-grain 
solution  of  nitrate  of  silver,  properly  neutralized,  after  its  appli- 
cation, with  a  solution  of  salt,  or  a  light  application  of  mitigated 
lapis,  similarly  neutralized.  An  interval  of  twenty-four  hours 
Bt  least  should  be  allowed  to  elapse  between  each  application, 
whether  of  sulphate  of  copper  or  nitrate  of  silver,  and  cold 
sponging  for  fifteen  minutes  should  be  employed  immediately 
after  the  application.  A  change  of  treatment  will  be  occasion- 
ally required,  even  if  the  remedy  first  used  answer  well  in  the 
beginning,  and  one  or  other  of  the  following  can  be  adopted  : 
Pure  carbolic  acid  liquefied  has  been  used  with  good  result,  but 
1  have  no  experience  of  it.  It  is  applied  with  a  camel's-hair 
pencil,  and  the  excess  washed  off  with  plain  water.  Solution  of 
sublimate,  i  in  2000  to  t  in  1000,  applied  with  lint  or  cotton- 
wool to  the  everted  conjunctiva  with  some  pressure  and  rubbing. 
Liq.  plumb,  acetatis  dil.,  never  to  be  used  except  with  everted 
lids,  and  washed  off  with  plain  water  by  the  surgeon  ;  and  not 
even  in  this  way  if  there  be  ulcers  of  the  cornea,  as  the  corneal 
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tissue  forming  the  floor  of  the  ulcer  is  Kabk  to  Income  impreg- 
nated with  a  white  deposit,  probably  the  albuminate  of  lead, 
which  is  by  HO  means  easy  to  remove  by  operation  subse- 
quently. Tannin  ointment  ;  Tannin  gr.  j,  to  vasclin  ">j,  the 
si/e  of  half  a  pea,  t<>  be  put  into  the  eye  once  a  day.  Sulphate 
of  copper  ointment:  Same  strength  as  the  last,  and  to  be  used 
in  the  same  way.  Solution  of  alum  :  Gr,  x  to  .\j  of  distilled 
water  ;  one  drop  in  the  eye  once  a  day.  Where  an  active  pan- 
nus  is  present,  a  drop  of  solution  of  atropin  should  be  instilled 
into  the  eye  once  a  day  as  a  precaution  against  iritis. 

Some  employ  scarifications  of  the  conjunctiva  when  it  is  much 
swollen  and  the  papilla:  too  exuberant ;  but  I  have  never  adopted 
them,  fearing  the  resulting  cicatrices.  Brushing  of  the  conjunc- 
tiva with  a  small  stiff   horsehair  brush,  or  special  metallic  brush, 
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form  of  scarification  used  by  Others,  and  is  sometimes  com- 
bined with  applications  of  solution  of  sublimate  ;  and  scraping 
of  the  conjunctiva  with  a  sharp  spoon,  with  subsequent  rubbing 
in  of  corrosive  sublimate  solution,  has  been  recommended. 

Again,  it  lias  been  proposed  to  excise,  or  abscise,  the  trachoma 
bodies  ;  and  this  may  perhaps  be  allowable  if  they  are  isolated 
and  protrude  much  over  the  surface  of  the  conjunctiva. 

Squeezing  out  the  granulations  between  the  thumb-nails  used 
to  be  practised  by  the  late  Sir  William  Wilde,  of  Dublin,  and 
has  recently  again  come  into  use.  But  the  proceeding  of  "  ex- 
pression "  is  nowadays  ixrformcd  by  means  of  an  instrument 
id  of  by  the  finger-nails.  The  best  instrument  for  the  pur- 
pose is  Grady's  trachoma  forceps  (Fig.  48).  The  retro-tarsal 
fold  of  the  lower  or  upper  lid  is  ^ras|>cd  as  far  back  as  possible 
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by  the  instrument,  compressed  and  drawn  upon,  and  in  this  way 
the  trachomatous  tissue  is  squeezed  out  without  laceration  of  the 
conjunctiva.  The  instrument  lias  to  be  re-inserted  and  a  neigh- 
boring part  of  the  conjunctiva  treated  in  the  same  way,  and  so 
on,  until  the  whole  conjunctiva  of  each  affected  eyelid  has  been 
operated  on.  The  four  eyelids  may  be  manipulated  at  one  sit- 
ting, and  the  evacuation  should  be  so  complete  that  a  repetition 

of  the  proceeding  will  not  be  required.    Particular  care  should  be 

taken  U>  reach  the  part  of  the  conjunctiva  which  is  hidden  under 
the  commissures.  As  the  operation  is  painful,  and  cocain  not 
of  much  avail  in  it,  it  is,  as  a  rule,  desirable-  that  the  patient 
should  be  under  the  influence  of  an  anesthetic.  Some  cases 
are  immediately  and  permanently  cured  by  this  operation  ;  while 
others,  although  greatly  benefited,  will  stilt  require  a  further 
routine  treatment  with  local  remedies.  Expression  is  indicated 
only  where  trachomatous  substance  can  be  pressed  out.  My 
experience  with  this  method  leads  me  to  regard  it  as  a  useful 
one  for  the  acceleration  of  the  cure  of  some  cases  of  granular 
ophthalmia  before  the  cicatricial  stage  has  come  on. 

Kxcision  of  the  fornix  conjunctiva  has  been  proposed  by 
Schneller,*  and  largely  practised  by  him  and  other  surgeons. 
It  is  claimed  for  this  method  that  it  shortens  the  treatment  of  all 
forms  of  the  disease  ;  that,  after  it,  existing  corneal  proa 
undergo  rapid  cure  ;  that  the  granular  disease  in  the  palpebral 
conjunctiva,  although  not  directly  included  in  the  operation,  dis- 
appears  quickly;  that  recurrences  of  the  disease  are  rarer  than 
bj  other  plans  of  treatment  ;  and  that  the  resulting  linear  cica- 
trix has  no  serious  consequence,  and  is  as  nothing  when  com- 
pared with  the  extensive  cicatricial  degeneration  of  the  whole 
mucous  membrane  which  the  operation  is  calculated  to  prevent 
Supplemental  treatment  with  the  customary  local  applications  is 
employed  until  the  cure  is  obtained.  I  find  that  tins  is  a  useful 
procedure  in  some  eases. 
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Infusion  <>f  jequirity  (A/>nts  precatoritts,  paternoster  bean), 
long  used  in  the  Brazils,  has  been  introduced  to  the  notice  of 
European  surgeons  by  de  Wecker,  The  infusion  is  made  by 
macerating  I  54  grains  of  the  decorticized  jequirity  seeds  in  16 
ounces  of  cold  water  (a  3  per  cent,  infusion)  for  twenty-four  hours. 
Twice  a  day  for  three  days  the  lids  are  everted,  and  the  infusion 
thoroughly  rubbed  into  the  conjunctiva  with  a  sponge  or  bit  of 
lint  The  result  is  a  severe  conjunctivitis  of  a  somewhat  croupous 
tendency  (even  the  cornea  being  often  hidden  by  the  false  mem- 
brane), accompanied  by  great  swelling  of  the  eyelids,  much 
pain,  and  considerable  constitutional  disturbance,  rapid  pulse, 
and  temperature  of  1000,  or  more.  In  the  course  of  eight  or 
ten  days  the  inflammation  subsides,  and  the  cornea  in  many 
cases  will  then  be  found  to  be  free  from  pannus,  or  almost  so, 
while  complete  cure  of  the  granular  ophthalmia  itself  is  rarer. 
bid  compresses  to  the  eyelids  should  be  used  during  the  inflam- 
mation. A  fresh  infusion  (not  more  than  seven  days  old)  must 
be  employed  in  order  to  secure  the  best  reaction.  The  majority 
of  surgeons,  amongst  them  myself,  find  the  remedy  harmless,  if 
not  always  successful  ;  but  a  good  many  cases  are  on  record 
where  violent  diphtheritic  conjunctivitis,  followed  by  blennorrhea 
of  the  conjunctiva,  and  by  more  or  less  extensive  ulceration  of 
the  cornea,  and  even  complete  loss  of  the  eye,  were  produced. 
I  have,  two  or  thin  times,  seen  a  small  superficial  ulcer  form 
on  the  lower  third  of  the  cornea  without  further  injury.  De 
Wecker  regards  the  presence  of  a  purulent  discharge  from  the 
conjunctiva  .is  a  contra-iodication  for  the  remedy,  which  he  finds 
is  then  liable  to  increase  the  intensity  of  the  blennorrhea  in  a 
dangerous  degree.  Cases  where  there  is  little  or  no  papillary 
swelling,  but  nearly  dry  trachoma  bodies  with  pannus,  are  the 
most  suitable  for  its  use,  and  I  cannot  recommend  it  too  highly 
111  these  cases  It  is  marvelous  to  see  the  rapid  and  beautiful 
cures  of  the  severest  pannus  by  this  remedy  in  properly  selected 
Hut  the  presence  of  well-marked  pannus  of  the  cornea 
without  ulceration  is,  I  think,  the  only  thing  th.it  can  render  the 
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employment  trf  jequirity  justifiable,  and  in  addition  to  this  the- 
conjunctiva  should  be  free  from  blennorrhea. 

The  occurrence  of  acute  dacryocystitis  sometimes  forma  an 
unpleasant  complication  of  the  jequirity  treatment,  even  in  cases 
in  which  the  sac  was  previously  quite  normal  ;  but  I  have  never 
myself  seen  it  to  occur. 

\fter  the  subsidence  of  the  jequirity  inflammation  some  of  the 
local  remedies  above  referred  to  should  be  regularly  applied  for 
the  purpose  of  i  omplettng  the  cure  of  the  conjunctival  condition, 

IVsides  local  remedies,  it  is  of  great  importance  that  the 
hygienic  surroundings  of  patients  suffering  from  granular  oph- 
thalmia be  seen  to,  and  that  they  be  obliged  t<>  spend  a  consit 
erable  time  daily  in  the  open  air. 

If  the  Upper  lid  be  tightly  pressed  on  the  globe,  as  it  some- 
times is,  the  physiological  pressure  varying  in  different  indivic 
uals,  an  impediment  is  offered  to  the  cure  by  any  method,  anc 
paiirms  is  promoted.  It  is  then  necessary  to  relieve  the  pressure 
by  a  canthoplastic  operation.      (See  Chap,  vii.) 

Pnitoiiiy. — This  procedure  is  adopted  for  the  cure  of  patinus 
by  destruction  of  the  vessels  which  supply  it,  and  is  as  follows  : 
About  5  mm.  from  the  margin  of  the  cornea  an  incision  is  made 
in  the  conjunctiva  with  scissors,  and  carried  at  this  distance  all 
the  way  .tr<>tm<i  the  cornea.  This  ring  of  conjunctival  tissue  is 
then  separated  up  from  the  sclerotic,  and  cut  off  at  the  corneal 
margin,  and  the  underlying  connective  tissue  is  dissected  off  the 
corresponding  portion  of  the  sclerotic,  which  is  thus  [aid  quite 
bare.  The  proceeding  is  not  always  satisfactory,  and  of  late 
Fears  I  have  practiced  it  but  little. 

Lymphoma  of  the  Conjuctiva. — Under  this  heading  cases 
have  been  described*  which  present  the  appearances,  at  first 
si^ht.  of  acute  granular  ophthalmia;  but  the  "granulations," 
which  are  enormous  in  size,  attack  both  lids,  and  are  associated 
with  enlarged   lymphomatOUS  masses  in  the  neck,  which  do  not 
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lead  to  ulceration  or  scarring.  The  conjunctival  affection  runs 
a  rapiil  and  favorable  course,  without  any  cicatricial  contrac- 
tion. 

'  Acute  Blennorrhea  of  the  Conjunctiva,  or  Purulent  Oph- 
thalmia.— We  most  commonly  find  this  very  dangerous  affec- 
tion either  as  gonorrheal  ophthalmia  or  as  blennorrhea  neona- 
torum. 

Etiology.— \n  the  former,  the  etiological  moment  is  the  intro- 
duction of  some  of  the  specific  discharge  from  the  urethra  or 
vagina  into  the  conjunctival  sac  ;  while  in  the  latter  the  infection 
is  believed  to  take  place  either  during  or  just  after  the  passage 
of  the  head  through  the  vagina,  by  an  abnormal  secretion  from 
the  latter  finding  its  way  into  the  infant's  eyes.  A  few  instances 
have  been  observed  of  infants  born  with  the  disease.  Inoculation 
may  also  occur  a  few  days  after  birth  by  pus  conveyed  by  the 
fingers  of  the  mother  or  nurse,  or  by  towels,  etc.,  used  for  wash- 
ing the  child's  face.  It  is  never  due  to  exposure  to  strong  light 
or  to  cold,  as  is  popularly  supposed. 

The  more  severe  cases  of  blennorrhea  neonatorum  are  caused 
by  a  vaginal  discharge,  which  is  always  gonorrheal.  Neissi  r, 
who  first  observed  the  presence  of  a  peculiar  micrococcus  in  the 
gonorrheal  discharge,  also  found  the  gonococcus  in  the  pus  from 
the  conjunctiva  in  cases  of •  gonorrheal  ophthalmia,  and  the  same 
micrococcus  has  been  found  in  the  conjunctival  discharge  in 
-,  of  blennorrhea  neonatorum.  Hut  the  slight  cases  of  the 
latter  affection,  which  amount  to  little  more  than  a  catarrh  of  the 
conjunctiva,  may  be  caused  by  a  vaginal  discharge  which  is  not 
>>f  the  specific  gonorrheal  nature. 

If  the  infection  take  place  during  or  immediately  after  birth, 
the  dis<  .isi  appears  from  the  second  to  the  fifth  day,  according 
ti>  the  virulence  of  the  secretion.  If  the  inflammation  come  on 
later  than  the  fifth  day,  it  may  be  concluded  that  the  infection 
was  produced  by  the  vaginal  discharge  being  introduced  into 
the  eye  by  the  fingers  of  the  mother  <>r  nurse,  etc.  Acute  con- 
junctival   blennorrhea  also   comes  about  without  any  assignable 
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cause  ,  but  in  all  such  cases  it  may  be  regarded  as  certain  that 
the  introduction  of  some  infective  pus  into  the  eye  has  taken 
place,  although  without  the  knowledge  of  the  patient. 

Symptoms  ami  Pi  ogress. — In  mild  cases  the  bulbar  conjn 
tiva  may  be  but  little  or  not  at  all  affected,  the  palpebral  con- 
junctiva alone  becoming  velvety  and  discharging  a  small  amount 
of  pus,  while  there  may  be  no  swelling  or  edema  of  the  eyelids. 
Such  mild  eases  are  not  uncommon  in  ophthalmia  neonatorum. 
In  severe  cases  of  blennorrhea  of  the  conjunctiva  there  is,  soon 
after  the  onset,  serous  infiltration  of  the  palpebral  mucous 
membrane,  which  consequently  becomes  tense  and  shiny  ; 
serous  chemosis  (gota*,  to  gape  open*)  of  the  bulbar  conjunc- 
tiva ;  serous  discharge  ;  dusky  redness  and  swelling  of  the  eye- 
lids, which  make  it  difficult  to  evert  them  ;  pain  in  the  eyelids, 
often  of  a  shooting  kind  ;  burning  sensations  in  the  eye,  and 
photophobia.  This  first  stage  lasts  from  forty-eight  hours  to 
four  or  five  days. 

Then  begins  the  second  stage,  in  which,  owing  to  swelling  of 
the  papilla-,  the  palpebral  conjunctiva  becomes  less  shiny  and 
more  velvety,  while  the  discharge  alters  from  serous  to  the 
characteristic  purulent  form, — the  chemosis,  however,  remaining 
unaltered,  or  becoming  more  firm  and  fleshy.  The  swelling  of 
the  lids  continues,  the  upper  lid  often  becoming  pendulous  .mil 
hanging  down  over  the  under  lid  ;  while,  at  the  same  time,  it 
becomes  less  tense  and  more  easily  everted.  Gradually  the 
chemosis  and  swelling  of  the  conjunctiva  and  eyelids  subside 
and  the  discharge  lessens,  the  mucous  membrane  finally  being 
left  in  a  normal  state,  unless  in  a  small  percentage  of  cases  in 
which  chronic  blennorrhea  remains.  A  moderately  severe 
attack  of  conjunctival  blennorrhea  lasts  from  four  to  six  weeks. 

Complications  with  corneal  affections  form  the  great  source 
of  danger  from  this  affection.  They  are  found  chiefly  in  four 
different  forms  :    (i)  Small  epithelial  losses  of  substance  on  anj 

•  lYotablj  "  th«  ippeMMei  produced  a>bm  ilio  conjunctly*  inflds  oonditii 

mi,,  ii  elevate!  around  ii><  margin  of  (he  cornea, 
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part  of  tlic  cornea.  If  these  occur  at  the  height  of  the  inflam- 
mation diey  arc  apt  to  go  on  to  form  deep  perforating  ulcers. 
(2)  The  whole  cornea  becomes  opaque  (diffusely  infiltrated),  and 
toward  it.s  center  some  grayish  spots  form,  which  are  interstitial 
abscesses  or  purulent  infiltrations.  (3)  The  infiltration  may  form 
at  the  margin  of  the  cornea,  and  extend  a  considerable  distance 
around  its  circumference,  giving  rise  to  a  marginal  ring  ulcer, 
and,  later  on,  to  sloughing  of  the  whole  cornea,  (4)  A  clean- 
cut  ulcer  may  form  at  the  margin  of  the  cornea  without  any 
purulent  infiltration  of  the  corneal  tissue,  and  may  also  extend  .1 
long  way  around  the  cornea.  Such  ulcers  arc  particularly  apt 
to  occur  where  there  is  much  chemosis  which  overlaps  the  margin 
of  the  cornea  ;  and,  being  hidden  in  this  way,  these  ulcers  are 
easily  overlooked.  The  chemosis  should  be  pushed  aside  with 
a  probe,  and  these  peculiar  ulcers  looked  for.  They  are  very 
liable  to  perforate. 

All  the  foregoing  forms  of  corneal  complication  occur  both  in 
ophthalmia  neonatorum  and  in  gonorrheal  ophthalmia.  They 
may  appear  at  any  period  of  the  affection,  but  the  earlier  they 
occur  the  more  likely  are  they  to  result  seriously. 

The  danger  of  these  ulcers  consists  in  the  perforation  of  the 
cornea  they  are  apt  to  produce,  of  which  more  later  on. 

The  severer  the  case,  especially  the  more  the  bulbar  conjunc- 
tiva is  involved  in  the  process,  the  more  likely  is  it  that  corneal 
complications  will  arise.  For  the  corneal  process  is  to  he 
regarded  as  the  result  of  infection  by  the  conjunctival  secretion  ; 
and  this  infection  is  all  the  mure  apt  to  occur  where  the  nutrition 
of  the  cornea  is  impeded  by  a  dense  chemotic  swelling  of  the 
bulbar  conjunctiva.  Severe  chemosis  is  less  common  in  the 
blennorrhea  of  the  new-born  than  in  gonorrheal  ophthalmia, 
and  this  is  the  chief  reason  for  the  fact  that  the  latter  is  the  more 
dangerous  affection  of  the  two. 

IriiUiiu  ///.—The  prophylaxis  of  purulent  ophthalmia  must 
here  first  our  attention. 

It    is  .1  most    import, nit    matter,  ,wv\    should    form    part  of  the 
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routine  of  Lying-in  practice.  Careful  disinfection  of  the  vagina 
before  and  during  birth,  and  the  most  minute  care  in  cleansing 
the  face  and  eyes  of  the-  infant  immediately  after  birth  with  a 
nun-irritating  disinfectant  (<v,r.,  a  solution  of  corrosive  sublimate 
i  in  5000),  are  to  be  recommended.  The  method  of  the  late 
Dr.  Crede  has  found  very  general  acceptance,  and  is  a  good  one. 
It  is  as  follows  :  When,  after  division  of  the  umbilical  cord,  the 
child  is  in  the  bath,  the  eyes  are  carefully  washed  with  water 
from  a  separate  vessel,  the  lids  being  scrupulously  freed,  by 
means  of  absorbent  wool,  of  all  blood,  slime,  or  smeary  sub- 
stance ;  and  then,  before  the  child  is  dressed,  a  few  drops  of  a 
2  per  cent,  solution  of  nitrate  of  silver  are  instilled  into  the  eye. 
Many  obstetricians  employ  this  method  now  in  a  routine  manner 
in  their  lying-in  hospitals  for  all  the  infants,  whether  or  not  it  be 
suspected  that  there  is  danger  of  infection  ;  and  by  its  aid  Crede 
reduced  the  percentage  of  his  cases  of  ophthalmia  neonatorum 
from  8  or  9  per  cent,  to  0.5  per  cent. 

The  action  of  the  nitrate  of  silver  solution  depends,  probably, 
upon  the  destruction  of  the  superficial  layers  of  the  conjunctival 
epithelium,  and  of  the  gonocdeci  contained  in  them.  Other 
antiseptic  applications  which  have  been  tried  do  not  act  as  well, 
for  they  do  not  destroy  the  superficial  epithelium. 

In  all  cases  of  gonorrhea  it  is  the  duty  of  the  surgeon  to 
explain  to  his  patients  what  is  the  danger  of  their  carrying  any 
of  the  urethral  discharge  to  their  eyes,  and  to  charge  them  to 
rcise  punctilious  cleanliness  as  regards  their  hands  and  finger- 
nails, and  care  in  the  use  of  towels,  handkerchiefs,  etc. 

In  respect  of  lorn/  treatment  when  the  disease  has  once 
broken  out  :  In  the  very  commencement  of  the  affection  the 
only  local  applications  admissible  are  antiseptic  lotions  (boric 
acid;  permanganate  of  potash  solution,  1  in  10,000;  sublimate, 
1  in  5000)  and  iced  compresses,  or  Letter's  tubes.  With  the 
former  the  conjunctival  sac  should  be  freely  washed  or  irrigated 
— not  syringed  out  In  syringing  out  the  conjunctival  sac  .1 
morsel  of  the  corneal  epithelium  may  be  removed,  and  through 
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this  the  cornea  become  infected,  and  therefore  this  method  is 
objectionable.  The  iced  compresses,  or  Letter's  tubes,  should 
be  kept  to  the  eye  fur  an  hour  at  a  time,  with  a  pause  of  an  hour, 
and  so  on,  or  even  continuously.  In  this  and  in  the  next  stage 
tlie  chemosis  should  be  freely  and  daily  incised  with  scissors. 
If  the  swelling  of  the  lids  be  great,  the  external  canthus  should 
be  divided  with  a  scalpel  from  without,  leaving  the  conjunctiva 
uninjured,  in  order  to  reduce  the  tension  of  the  eyelids  on  the 
globe,  and,  by  bleeding  from  the  small  vessels,  to  deplete  the 
conjunctiva.  Depletion  alone  can  be  obtained  by  leeching  at  the 
external  canthus,  and  in  many  cases  is  of  great  benefit  at  the  very 
commencement.  If,  in  adults,  the  chemosis,  palpebral  swelling 
.n\d  rapidity  of  the  onset  indicate  that  the  inflammation  is  severe, 
it  is  well,  in  my  opinion,  to  place  the  patient  quickly  under  the 
influence  of  mercury  by  means  of  inunctions  or  small  dose--  of 
calomel,  as  by  so  doing  the  chemosis  is  often  rapidly  brought 
down,  and  one  source  of  danger  to  the  cornea  removed. 

In  the  second  stage  (/.<'.,  when  the  conjunctiva  has  become  vel- 
vety and  the  discharge  purulent),  caustic  applications  are  the  most 
trustworthy,  and  in  this  respect  iodoform  and  other  lauded  means 
cannot  Compete  with  them.  The  application  employed  may  be 
B  solution  of  nitrate  of  silver  of  15  to  20  grains  in  5j  of  water, 
which  should  be  applied  by  the  surgeon  to  the  conjunctiva  of 
the  everted  lids,  and  then  neutralized  with  a  solution  of  common 
-.alt,  as  described  when  discussing  the  treatment  of  simple  catar- 
rhal conjunctivitis;  or  the  solid  mitigated  nitrate  of  silver  (one 
part  nitrate  of  silver,  two  parts  nitrate  of  potash)  may  be  used, 
the  first  application  being  mild,  in  order  to  test  its  effect,  while 
ful  neutralization  with  salt  water  and  subsequent  washing 
with  fresh  water  are  most  important. 

The  immediate  effect  of  a  caustic  application  to  the  conjunc- 
tiva i^  the  production  of  a  more  or  less  deep  slough,  under  which 
>us  infiltration  take-,  place.    This  latter  increases,  and  finally 
throws  off  the  slough,  and  then  the  epithelium  begins  to  be   re- 
1.. lined.      From  the  time  the  slough   separates  until  the  epithc- 
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limn  has  been  regenerated  a  diminution  in  the  secretion  m 
noted  ;  but  the  discharge  again  increases  as  soon  as  the  regen- 
erative period  is  ended,  and  this  now  is  the  moment  for  a  new 
application  of  the  caustic.  From  one  caustic  application  of  or- 
dinary severity  until  the  end  of  the  regenerative  period  about 
twenty-four  hours  usually  elapse,  immediately  alter  a  caustic 
application  iced  compresses  Should  be  used  for  thirty  minutes  or 
longer.     Between  the  caustic  applications  the  pus  should  be 

frequently  washed  away  from  the  eyelids  and  from  between  the 
eyelids  with  a  4  per  cent,  solution  of  boric  acid,  or  with  a  1 
in  5000  solution  of  corrosive  sublimate,  and  boric  acid  ointment 
should  be  smeared  along  the  palpebral  margins,  to  prevent  them 
from  adhering,  and  thus  retaining  the  pus. 

No  corneal  complication  contra-indicatcs  the  active  treatment 
of  the  conjunctiva  by  the  method  just  described.  Iodoform, 
finely  pulverized,  has  been  much  praised  as  a  local  application 
in  the  second  stage  of  acute  blennorrhea  of  the  conjunctiva.  It 
is  to  be  dusted  freely  on  the  conjunctiva  once  or  twice  a  day. 
Pof  my  part,  I  should  trust  to   it  in  mild  cases  only, 

Permanganate  of  potash  in  solution  (1  in  10,000)  is  strongly 
recommended  by  Kalt  and  by  Leber*  as  a  substitute  for  nitrate 
of  silver  even  in  severe  cases.  They  state  that  it  can  be  used 
from  the  beginning,  and  with  greater  benefit.  It  is  used  as  a 
wash  four  times  a  day. 

When  but  one  .ye  is  affected,  it  is  important  to  protect  its 
fellow  from  infection  by  means  of  a  hermetic  bandage.  This 
may  lie  made  by  applv  ing  to  the  eye  a  piece  ol  lint  covered  with 
boracic  acid  ointment,  and  over  this  a  pad  of  borated  cotton- 
wool. Across  this,  from  forehead  to  cheek  and  from  nose  to 
temporal  region,  are  laid  strips. 'flint  soaked  in  collodion  in 
layers  over  each  other;  or  a  piece  of  tissue  gutta-percha  may 
take  the  place  of  the  lint  and  collodion,  its  margins  |„jn,_,  ,-,ls. 
tened  to  the  skin  by  collodion  1  he  shields  invented  by  Maurel 
and  by  Kullcr  are  serviceable  for  this  purpose. 

•  Beruhi  4er  OfMuttmtt  '■'/'  "  "■••/M-'\.  1897,  ,, 
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Treatment  of  Corneal  Complications. — Many  surgeons,  I  un- 
derstand, use  solution  of  the  sulphate  of  eserin  (gr.  ij  ad  aq. 
3j),  dropped  into  the  eye  as  soon  as  any  cornea!  complication 
arises,  and  as  long  as  it  continues,  on  the  ground  that  this  drug 
is  believed  to  have  the  effect  of  reducing  the  intraocular  tension 

i.i  circumstance  to  be  desired  in  these  instances),  and  also  to  ad 

aa  -m  antiseptic  Its  power  to  reduce  the  normal  intraocular 
tension  is  not  ^ if.it .  and  its  antiseptic  action,  if  it  exist,  must  be 
very  insignificant,  while,  in  my  opinion,  it  lias  a  decided  tendency 
to  promote  iritis  in  these  cases,  where  the  iris  is  so  liable  to  be- 
come inflamed  secondarily  to  the  corneal  process,     1  therefore 

do    not    recommend    its  use    in  these    cases.      I    employ   atropin 

here  with  the  object  of  diminishing  the  tendency  to  iritis.    Only 

if  .1  marginal  ulcer  should  perforate,  with  prolapse  or  danger  of 
prolapse,  into  the  opening,  is  eserin  indicated,  and  then  simply 
for  the  purpose  of  drawing  the  iris  out  of,  or  away  from,  the 
i.itioii  by  tht  contraction  of  its  sphincter. 
( >n  the  lirst  appearance  of  an  ulcer  or  infiltration  of  the  cornea, 
besides  the  use  of  atmpin  nothing  can  be  done  further  than  the 
steady  continuance  of  the  conjunctival  treatment,  no  remission 
or  relaxation  of  which  is  indicated  or.  indeed,  admissible. 
Greater  care  is  now  required  in  everting  the  lids,  lest  pressure- 
on  the  globe  might  cause  rupture  of  the  ulcer;  and  it  should  be 
remembered  that  when  a  case  of  acute  blennorrhea  first  presents 

itself,  the  surgeon,  not  knowing  the  condition  of  the  cornea, 
must  use  the  utmost  caution  in  making  his  examination,  and 
yet  must  never  fail  to  get  a  view  of  the  cornea  for  the  purposes 
both  of  prognosis  and  of  treatment.  At  each  visit  the  cornea 
must  be  examined,  and  it  may  be  found  that,  as  the  conjunctival 
process  subsides,  any  existing  corneal  affection  also  progresses 
toward  cure,  infiltrations  becoming  absorbed  and  ulcers  filled  up, 
But,  even  tin  nigh  the  conjunctiva  be  improving,  and  still  more 
so  if  it  be  not,  the  corneal  process  may  progress,  the  infiltration 
min-  an  ulcer,  and  the  ulcer  becoming  gradually  deeper, 
until,  finally,  it  perforates. 
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Should  a  corneal  ulcer  become  deep,  and  seem  to  threaten  l" 

perforate,  paracentesis  of  the  floor  of  the  ulcer  must  be  resorted 
to  without  delay.  Hy  thus  forestalling  nature  a  short  linear 
opening  is  substituted  for  the  circular  loss  of  substance,  which 
would  have  resulted  in  the  ordinary  course  of  events.  Through 
this  small  linear  opening  no  prolapse  of  the  iris,  or  else  a  rela- 
tively small  one,  takes  place  ;  and  consequently  the  ultimate 
state  of  the  eye  is  usually  a  better  one  than  it  would  otherwise 
be.  The  reduction  of  the  intraocular  tension  after  the  paracen- 
tesis promotes  healing  of  the  ulcer.  It  is  often  desirable  to 
evacuate  the  aqueous  humor  by  opening  the  little  incision  in  the 
floor  of  the  ulcer  witli  a  blunt  probe  on  each  of  the  two  days 
after  the  operation. 

If  an  ulcer  perforate  Spontaneously,  the  aqueous  humor  is 
evacuated,  and,  unless  the  ulcer  be  opposite  the  pupil  and  at  the 
same  time  small  in  si/.e,  the  iris  must  come  to  be  applied  to  the 
loss  of  substance.  Should  the  latter  be  very  small,  the  iris  will 
simply  be  stretched  over  it  and  pass  but  little  into  its  lumen,  and 
when  healing  takes  place  will  be  caught  in  the  cicatrix,  which  is 
but  slightly,  or  not  at  all,  raised  over  the  surface  of  the  cornea, 
and  the  resulting  condition  is  called  anterior  synechia. 

If  the  perforation  be  larger,  a  true  prolapse  of  a  portion  of  the 
iris  into  the  lumen  of  the  ulcer  takes  place,  This  prolapse  may 
either  act  as  a  plug,  filling  up  the  loss  of  substance  and  keeping 
back  the  contents  of  the  globe,  but  not  protruding  over  the 
level  of  the  cornea,  or  it  may  bulge  out  over  the  corneal  sur- 
face as  a  black  globular  swelling,  and  may  then  play  the  part 
of  a  distensor  of  the  opening,  causing  fresh  infiltration  of  its  mar- 
gins. In  either  case  cicatrization  will  eventually  occur;  and  if 
the  scar  be  fairly  flat  it  is  called  an  adherent  leucoma,  but  if  it 
be  bulged  out  the  term  partial  staphyloma  of  the  cornea  is  used. 

If  the  perforation  be  very  large,  involving  the  greater  part  of 
the  cornea,  with  prolapse  of  the  whole  iris  and  closure  of  the 
pupil  by  exudation,  the  result  is  a  total  staphyloma  of  the  cornea. 
Ihe  lens  may  lie  in  this  staphyloma,  or  it  may  retain  its  normal 

position,  but  become  shrunken, 
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The  question  of  the  treatment  of  a  recent  prolapse  of  the  iris 
in  cases  of  blennorrheic  conjunctivitis  is  an  important  one.  It 
has  been,  and  is  still  larger/,  the  practice  to  abscise  small  iris- 
protrusions  down  to  a  level  with  the  cornea,  or  if  targe  to  cut  a 
small  bit  off  their  summits,  with  the  object  of  obtaining  flat 
cicatrices.  Horner*  pointed  out  that  in  cases  of  blennorrhea 
this  proceeding  opens  a  way  for  purulent  infection  of  the  deep 
parts  of  tlie  eye,  and  that  serious  consequences  are  not  rare.  He 
confined  interference  with  the  iris  in  these  eyes  to  incision  of  the 
prolapse,  when  it  seems  to  be  acting  as  a  distensor  of  the  open- 
ing, causing  fresfa  infiltration  of  the  cornea.  Under  other  cir- 
cumstances he  restricted  his  treatment  of  the  prolapse  to  the 
instillation  of  eserin,  which  has  a  marked  effect  in  diminishing 
the  size  of  the  protrusion. 

It  may  occur  that  on  the  surgeon's  visit  to  a  case  of  blennor- 
rhea of  the  conjunctiva  he  will  find  the  margins  of  the  eyelids 
gummed  together  by  sero-puruleiit  secretion,  while  the  eyelids 
are  bulged  out  by  the  pent-up  fluid  behind  them.  The  attempt 
to  open  the  eye  should  then  be  very  cautiously  made,  lest  some 
of  the  retained  pus  spurt  into  the  surgeon's  eye.  The  surgeon 
should  also  be  most  careful  to  thoroughly  wash  and  disinfect 
his  hands  and  nails  at  the  conclusion  of  his  visit. 

In  cases  of  blennorrhea  neonatorum,  when  the  ulcer  has  been 
small,  on  perforation  taking  place,  the  lens,  or  rather  its  anterior 
ule,  comes  to  be  applied  to  the  posterior  aspect  of  the  cornea. 
The  pupillary  area  is  soon  filled  with  fibrinous  secretion.  The 
opening  in  the  cornea  ultimately  becoming  closed,  the  iris  and 
lens  are  pushed  back  into  their  places  by  the  aqueous  humor 
which  has  again  collected.  Adherent  to  the  anterior  capsule 
on  the  spot  which  lay  against  the  cornea  is  a  morsel  of  fibrin, 
which  gradually  becomes  absorbed  by  the  aqueous  humor.  In 
the  meantime  changes  have  been  produced  by  tin's  exudation 
on  t!  -ponding  intra-capsular  cells,  which  result  in  a  small. 
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permanent,  central  opacity  at  Unit  place,  where  there  is  ;ilso  a 

slight  elevation  oi  pyianiiil.il  shape  over  the  level  of  the  capsular 
surface.  This  condition  is  called  central  Capsular  cataract,  or 
pyramidal  cataract,  and  rarely   results   from    corneal    perforation 

in  adults. 

In  cases  of  blennorrhea  neonatorum  an  inflammatory  swelling 

of  the  joints,  so-called  gonorrheal  arthritis,  is  very  occasion- 
ally seen.  Dculschmann*  found  the  gonococcus  in  the  fluid 
n  moved  from  the  joints  in  two  such  cases,  while  other  ob- 
servers found  in  their  cases  only  the  usual  pyogenic  cocci. 

Croupous  Conjunctivitis. —  This  is  a  disease  of  earl}-  child- 
hood, and  is  not  common.  The  palpebral  conjunctiva  is  a  good 
deal  swollen,  and  is  covered  with  a  false  membrane,  that  may  bfl 
peeled  off,  leaving  a  mucous  surface  underneath,  which  bleeds 
little  or  not  at  all.  The  disease  is  not  a  severe  one,  and  does 
not  cause  secondary  corneal  affections,  unless  when  the  bulbar 
conjunctiva,  as  it  very  rarely  does,  participates  in  the  attack. 
It  must  not  l,e  mistaken  for  diphtheritic  conjunctivitis,  from 
which  it  is  readily  distinguished  by  the  ease  with  which  in  it 
the  false  membrane  can  be  removed,  and  by  the  vascular  con- 
dition of  the  underlying  mucous  membrane. 

This  is  usually  regarded  as  nothing  more  than  a  severe  form 
of  catarrhal  conjunctivitis,  in  which  the  secretion  happens  to  be 
rich  in  fibrin,  and  hence  possessed  of  a  marked  tendency  to 
rulate  on  the  surface  of  the  conjunctiva.  Hut  the  presence 
of  virulent  diphtheria  bacilli  has  been  demonstrated  in  a  case  of 
apparent  croupous  conjunctivitis,  which  ran  a  favorable  course. t 

Some  cases  of  membranous  conjunctivitis  become  chronic, 
lasting  for  months.! 

Cutset, — Contagion,  epidemic. 

Treatment. — Iced  compresses  or  Inciter's  tubes  to  the  eyelids 
during  the  croupous  stage,  with  antiseptic  cleansing  of  the  con- 


*  Artk.  /Br  Ophihal.,  xxxvi,  i,  p.  109. 

t    Uithofl',  Htrlin  Kan.   llWArnteAr.,  1893,  No.   II. 

I    Tntns.  Ophlkal.  Soc.  CM.  A'in;.i  '.,  Vol.  xlii,  p.  20. 


Till:  I  ONJUNCTTV  A 

junctival  sac  (sol.  hydrarg.  perchlor.  i  in  5000,  or  sol.  acid. 
borac,  4  per  cent.).  No  caustic  should  be  used  in  tin's  stage,  as 
it  is  apt  to  produce  corneal  changes.  Sulphate  of  quinine 
sprinkled  on  the  conjunctiva  is  praised  by  some  surgeons  as  a 
useful  application  at  this  period.  When  the  false  membrane 
sea  to  be  formed  a  slight  blennorrhea  comes  on  ;  and  this  is 
to  be  treated  with  nitrate  of  silver  applications  in  the  usual  way. 

Diphtheritic  Conjunctivitis. —  There  is  no  more  serious  ocu- 
lar disease  than  this,  for  it  ma)-  destroy  the  eye  in  twenty-four 
hours ;  while  in  severe  cases  treatment  is  almost  powerless. 
Fortunately  it  is  almost  unknown  in  these  countries,  while  in 
Herlin  it  used  to  be  so  frequent  that  von  Graefe  set  apart  two 
wards  for  it  in  his  hospital,  which  were  under  my  care  as  his 
assistant.  It  is  now  a  much  less  common  disease  there,  owing 
probably  to  the  improved  hygiene  of  the  city. 

The  subjective  symptoms  of  its  initial  stage  are  similar,  al- 
though severer,  especially  in  the  matter  of  pain,  to  those  of 
blennorrheic  conjunctivitis.  The  objective  symptoms  differ  from 
those  of  blennorrhea,  in  that  the  lids  are  excessively  stiff,  owing 
to  plastic  infiltration  of  the  sub-epithelial  and  deeper  layers  of 
the  conjunctiva,  while  the  surface  of  the  mucous  membrane  is 
smooth,  and  of  a  grayish  or  pale  buff  color.  If  an  attempt  be 
made  to  peel  off  some  of  the  superficial  exudation,  the  surface 
underneath  will  be  found  of  the  same  gray  color,  not  red  and 
ular  as  in  croupous  conjunctivitis.  This  stage  of  infiltration 
lasts  from  six  to  ten  days,  and  constitutes  the  period  of  greatest 
jK-ril  to  the  eye  ;  for  while  it  lasts  the  nutrition  of  the  cornea 
must  suffer,  and  sloughing  of  that  organ  is  extremely  apt  to 
take  place.  Toward  the  close  of  the  first  stage  the  fibrinous 
infiltration  is  eliminated  from  the  eyelids,  and  the  Conjunctiva 
gradually  assumes  1  red  .ia<]  succulent  appearance,  and  at  the 
same  time  a  purulent  discharge  is  established,  This  constitutes 
the   second   or   blennorrhi  A  third  stage  is  formed  by 

■  us  in  the  mucous  membrane,  v\liidi  often  lead 
to  symblepharon,  or  to  xerophthalmos  ;  so  that,  even  if  the  eye 
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escape  corneal  dangers  in  the  first  and  second  stages,  others 
almost  as  serious  may  await  it  in  the  final  stage. 

Corneal  complications  are  most  likely  to  occur  in  the  first 
stage,  and  are  then  also  most  likely  to  prove  destructive  to  the 
eye.  The  earlier  they  appear,  the  more  dangerous  arc  they.  If 
the  blennorrheic  stage  come  on  before  corneal  complications 
appear,  or  even  before  an  ulcer  contracted  in  the  first  stage  has 
advanced  far,  they  are  more  easily  controlled. 

Causes. — It  is  difficult  to  assign  a  cause  for  this  disease,  which 
chiefly  attacks  children.  It  is  frequently  epidemic,  is  extremely 
infectious,  and,  although  similar  in  its  nature,  is  rarely,  if  ever, 
found  in  connection  with  an  attack  of  diphtheritis  of  the  fauces. 

Treatment. — In  the  first  stage  frequent  warm  fomentations, 
with  antiseptic  cleansing,  arc  the  only  local  measures  admissible. 
No  caustic  or  astringent  application  should  be  used.  Internally, 
the  patient  should  be  treated  with  iron  and  quinine,  and  generous 
diet.  In  the  second  or  blennorrheic  stage  careful  caustic  appli- 
cations are  to  be  used.  Corneal  ulcers  must  be  dealt  with, 
whenever  they  arise,  in  the  same  way  as  though  the  case  were 
one  of  blennorrheic  conjunctivitis.  When  the  purulent  discharge 
ceases,  solutions  of  soda,  milk  or  glycerin  may  be  prescribed  as 
lotions  for  the  conjunctiva,  to  arrest,  if  possible,  the  xcroph- 
thalmos. 

Conjunctival  Complication  of  Small-pox. — Of  this  I  have, 
fortunately,  too  little  experience  to  enable  me  to  speak  authori- 
tatively. The  following  embodies  the  views  of  the  late  Professor 
Homer,*  who  studied  the  subject  during  an  epidemic  in  1871. 
A  good  deal  of  uncertainty  prevailed  previously,  for  the  initial 
stages  of  the  eye  affection  were  not  carefully  observed  by  physi- 
cians, owing  to  the  swelling  of  the  eyelids,  while  the  ophthal- 
mologist saw  only  the  results  of  the  process  in  the  period  of 
convalescence. 

Small-pox  pustules  on  the  cornea  arc,  Horner  believed,  ex- 
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tretnely  rare  ;  indeed,  he  saw    but  one  sulIi  case,     The  most 

frequent  and  most  serious  mode  of 'attack  consists  in  a  grayish- 
yellow  infiltration  in  the  conjunctiva  close  to  the  lower  margin 
of  the  cornea,  not  extending  to  the  fornix  conjunctiva;,  nor  far 
along  the  inner  or  outer  margin  of  the  Cornea.  It  occurs  in  the 
eruptive  stage,  and  is  to  be  regarded  clinical  ly  as  a  variola  pus- 
tule. This  infiltration  or  pustule  gives  rise  to  a  corneal  affec- 
tion, as  does  a  solitary  marginal  phlyctcnula,  either  in  the  form 
of  a  marginal  ulcer  or  as  a  deep  purulent  infiltration,  ulcerating, 
perforating,  leading  to  staphyloma,  purulent  irido-choroiditis 
and  panophthalmitis — results  which  are  often  first  observed  long 
after  the  primary  conjunctival  affection  has  disappeared 

Horner  believed  that  the  germ  of  the  conjunctival  infiltration 
makes  it-,  way  between  the  eyelids,  and  that  the  constancy  of  the 
position  of  the  infiltration  below  the  cornea  is  accounted  for  by 
this  theory,  that  part  of  the  conjunctiva,  with  closed  eyelids  and 
eyeball  consequently  rotated  upward,  being  the  most  exposed 
to  particles  entering. 

Treatment. — On  this  ground  he  recommended  the  prophy- 
lactic use  of  boracic  acid  ointment  on  lint  applied  over  the  eye- 
lids. If  a  conjunctival  pustule  have  already  formed  without  any, 
or  only  commencing,  corneal  affection,  he  would  destroy  the 
pustule  with  fresh  chlorin  water,  or  with  mitigated  lapis  care- 
fully neutralized.  Corneal  complications  are  treated  as  in  blen- 
norrhea of  the  conjunctiva  or  diphtheritic. 

The  frequency  with  which  the  eyes  become  affected  varies  in 
different  epidemics. 

As  true  post- variolous  ej  1  affections,  Horner  recognized  diffuse 
keratitis,  iritis,  and  irido-cyclitis,  with  opacities  in  the  vitreous 
humor,  and  glaucoma  ;  in  the  hemorrhagic  form  of  the  disease, 
hemorrhages  in  the  conjunctiva  and  retina  ;  and,  where  pyemic 
•niug  comes  on,  septic  affections  of  the  choroid  and  of  the 
retina  take  place. 

Amyloid  Degeneration. — This  rare  disease  attacks  chiefly 
the  palpebral  conjunctiva,  but  is  also  seen  in  the  bulbar  portion. 
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It  causes  great  tumefaction  of  the  affected  lid,  without  any  in- 
flammatory symptoms.  The  eyelid  can  be  but  partially  elevated, 
and  is  often  so  stilT  and  hard  that  it  can  be  everted  only  with 
difficulty.  The  conjunctiva  has  the  appearance  of  white  wax. 
The  disease  ultimately  extends  to  the  tarsus,  but  is  a  strictly 
localized  process,  and  not  associated  with  amyloid  disease  in 
any  other  part  of  the  system.  It  sometimes  seems  to  be  devel- 
oped from  granular  ophthalmia,  but  occurs  also  as  a  primary 
disease.  The  positive  diagnosis  can  be  made  by  submitting  a 
small  portion  of  the  diseased  conjunctiva  to  the  iodine  test. 

Hyaline  degeneration  of  the  conjunctiva  has  also  been  >•!>- 
served.  It  cannot  clinically  be  distinguished  from  amyloid 
degeneration,  and  is  really  an  early  state  of  the  latter  condition. 

Treatment  consists  in  the  removal  of  the  diseased  parts,  by 
the  knife  and  scraping,  so  far  as  may  be  possible. 

Tubercular  Disease  of  the  Conjunctiva — This  is  an  ex- 
tremely rare  disease.  It  usually  commences  in  the  palpebral 
conjunctiva  of  the  upper  lid,  and  very  rarely  in  the  bulbar  con- 
junctiva, as  small,  round,  yellowish-gray  nodules,  which  soon 
ulcerate.  The  margins  of  these  ulcers  are  well  definded,  and 
their  floors  of  a  yellowish  lardaceous  appearance,  or  covered 
with  grayish-red  granulations.  The  surrounding  conjunctiva 
is  swollen,  and  if  the  palpebral  conjunctiva  be  much  involved 
the  lid  becomes  enlarged  in  every  dimension,  ami  the  ulcerative 
process  may  soon  destroy  part  of  the  lid.  It  may  also  extend 
to  the  bulbar  conjunctiva,  and  the  cornea  may  become  covered 
with  panmis.  The  pre-auricular  and  submaxillary  glands  usually 
become  enlarged.  The  positive  diagnosis  of  the  nature  of  the 
disease  should  be  m.uK  by  an  examination  of  portions  of  the 
ilnoi  of  the   ulcer  for  the  characteristic  tubercle   bacillus,  which 

will  distinguish  this  from  secondary  syphilitic  ulceration  of  the 

conjunctiva,  between  which   and   the  tubercular   ulceration   there 

is  sometimes  a  resemblance.     The  appearance  may  also  be  sug- 

vc  of  trachoma,  or   even    of  a   malignant   growth.       Tuber- 
cular conjunctival  disease  is  usually  unattended  by  pain,  or  there 
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is  only  a  slight  burning  sensation  ;  but,  again,  when   the  ulcera- 
tion is  extensive,  severe  pain  may  set  in. 

This  is  a  very  chronic  disease,  its  progress  sometimes  extend- 
ing over  many  years,  and  it  is  rarely  met  with  except  in  youth. 
Some  of  those  whose  eyes  are  attacked  are  already  the  subjects 
of  tuberculosis  in  other  organs,  but  very  many  of  them  are 
perfectly  healthy  in  that  respect.  In  fact,  we  have  reason  to 
believe  (Valude,*  Ix-berf)  that  tuberculosis  of  the  conjunctiva 
is  much  more  often  a  primary  disease,  the  result  of  an  cctogcnic 
infection,  even  in  cases  where  already  tuberculosis  exists  else 
where,  than  of  infection  occurring  through  the  blood.  Tubercle 
bacilli  introduced  into  the  normal  conjunctival  sac  have,  it  is  true. 
been  found  to  be  harmless,  for  the  intact  epithelium  offers  an 
insuperable  obstacle  to  their  entrance  into  the  tissue.  But  a 
superficial  loss  of  substance  of  the  conjunctiva  is  sufficient  to 
allow  of  its  inoculation  with  tile  bacilli,  and  then  the  disease 
becomes  established.  The  frequent  lodgment  of  foreign  bodies 
under  the  upper  lid  explains  why  this  is  the  most  common  place 
for  the  disease  to  begin  in.  Hut  although  conjunctival  tuber- 
mi. ir  disease  is  not  often  secondary  to  tubercular  disease  in  other 
parts  of  the  system,  yet  it  is  itself  liable  to  be  the  starting-point 
■  it  general  tuberculosis. 

Treatment. — The  fact  last  mentioned  makes  it  most  important, 
in  cases  of  primary  tubercular  disease  of  the  conjunctiva,  to 
thoroughly  eradicate  the  diseased  focus  mi  as  to  avert  an  infec- 
tion of  other  organs,  and  this  can  often  be  effected.  If  the  ulcers 
be  not  already  too  extensive  they  must  be  scraped,  and  the 
actual  cautery  freely  applied  to  them  ;  and,  where  the  disease  has 
already  spread  to  the  cornea,  sclerotic,  iris,  or  choroid,  enuclea- 
•f  the  eyeball  is  imperatively  called  for. 

Lupus   of  the   conjunctiva  usually  occurs  as  an  extension  of 
the  disease  from  the  surrounding  skin,  or  rarely  from  the  lacrimal 
as  in  the   case  of  Dr.  Louis    Werner's,   where   the    dia 
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extended  from  the  mucous  membrane  of  the  nose,  through  both 

lacrimal  sacs,  to  the  inferior  palpebral  conjunctiva.    It  is  seen  as  a 

patch  or  patches  of  ulceration,  covered  with  small  dark-red  pro- 
tuberances or  granulations,  chiefly  <>n  the  palpebral  conjunctiva, 

which  bleed  easily  On  being  touched. 

Like  lupus  of  the  skin,  tlie.se  ulcerations  undergo  spontaneous 
healing  and  cicatrization  in  one  place  (unlike  tubercular  ulcera- 
tion in  that  respect),  while  they  are  still  creeping  over  the  sur- 
face in  another  direction.  But  we  now  know  that  lupus,  where  - 
ever  it  occurs,  is  really  a  tubercular  disease,  and  that  the  two 
forms  differ  only  in  their  clinical  aspect. 

///<■  treatment  is  scraping  with  a  sharp  spoon  and  the  applica- 
tion of  the  actual  cautery. 

Pemphigus  of  the  Conjunctiva. — This  is  another  rare  dis- 
ease. It  has  been  seen  in  connection  with  pemphigus  vulgaris 
of  other  parts  of  the  body,  but  it  also  occurs  as  an  independent 
disease.  It  is  attended  by  attacks  of  much  pain,  photophobia, 
and  lacrimation  ;  and  the  conjunctiva,  at  each  place  where  sub- 
conjunctival exudation  of  serum  has  been  situated,  underg 
degeneration  and  cicatricial  contraction.  Such  attacks  succeed 
each  other  at  shorter  or  longer  intervals,  for  weeks,  months,  or 
years,  until,  finally,  the  entire  conjunctiva  of  each  eye  may  have 
become  destroyed,  and  the  eyelids  are  adherent  to  the  eyeball. 
The  cornea  gradually  becomes  completely  opaque,  or,  having 
ulcerated,  becomes  StaphylomatOUS,  In  the  course  of  the  disease 
the  eyelashes  are  apt  to  become  turned  in  on  the  eyeball,  or  even 
entropion  may  form  ;  and  these  conditions  aggravate  the  suffer- 
ing of  the  patient. 

!!)■  foregoing  is  a  description  of  a  severe  case.  In  less  severe 
cases  the  conjunctiva  may  not  be  completely  destroyed,  and  the 
cornea  may  not  be  affected. 

The  formation  of  a  true  bulla  hardly  ever  occurs,  for  the  con- 
junctival epithelium  is  so  delicate  that  it  cannot  be  disturbed  in 
this  way  by  the  serous   exudation    beneath   it,  but  rather  breaks 

down  at  once.     Consequently,  the  conjunctival  surface  is  found 
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these  cases  to  be  covered  by  what  looks  like  a  membranous 
posit;  upon  removal  of  which  a  raw  surface  is  exposed;  and 

these  appearances  have  led  to  the  mistaken  diagnoses  of  croup- 
ous and  of  diphtheritic  conjunctivitis. 

Treatment  is  helpless  in  respect  of  arresting  the  progress  of 
the  disease,  or  of  restoring  sight  when  lost  in  consequence  of  it. 
The  most  one  can  do  is  to  relieve  the  distressing  symptoms  by 
emollients  to  the  conjunctiva,  and  by  the  use  of  closely  fitting 
goggles,  to  protect  from  wind,  dust,  ami  sun.  Internally,  arsenic 
is  indicated. 

Xerosis  (,->;/'"'•  <i>v),  xerophthalmos,  is  a  dry,  Iusterless  con- 
dition of  the  conjunctiva,  associated  in  the  severer  forms  with 
shrinking  of  the  membrane,  There  are  two  forms  of  the  affection 
— the  parenchymatous  and  the  epithelial. 

In  parenchymatous  xerophthalmos  there  is  a  more  or  less 
extensive  cicatricial  degeneration  of  the  conjunctiva,  dependent 
upon  changes  in  its  deeper  layers,  while  its  surface  and  that  of 
the  cornea  become  dry,  and  the  latter  becomes  opaque,  and  the 
eye  consequently  sightless.  The  conjunctiva  shrinks  so  com- 
pletely in  many  of  these  cases  that  both  lids  are  found  adher- 
ent in  their  whole  extent  to  the  eyeball,  which  is  exposed  merely 
at  the  palpebral  fissure,  where  the  opaque  and  Iusterless  cornea 
is  to  be  seen.  From  what  remains  of  the  conjunctiva,  scales, 
composed  of  dry  epithelium,  fat,  etc.,  peel  away.  The  motions 
of  tlie  eyeball  are  restricted  in  proportion  to  the  extent  of  the 
conjunctival  degeneration.      There  is  no  cure  for  this  condition. 

Fig.    49    represents    a    case     of  xerophthalmos,   the    result   of 
pemphigus,   which    was   under  my   care  at   the    Royal    Victoria 
and  Ear  Hospital.      Here  the  eyelids  were  not  wholly  ad- 
herent to  the  eyeball,  ami  the  cornea  remained  clear 

The  causts  of  parenchymatous  xerosis  of  the  conjunctiva  are 

granular  ophthalmia,   diphtheritic  ophthalmia,  pemphigus,  and 

the  condition  is  said  to  be   very  occasionally  seen  as  a   primary 

ribed    a-    1  ssential    shrinking    of  the    conjunctiva. 

Man)'  observers  altogether  deny  the  existence  of  the  primary 
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affection,  aiul  maintain  that  the  cases  described  as  being  of  that 
nature  are  merely  the  result  of  pemphigus,  and  I  am  inclined  to 
agree  with  this  view. 

Treatment. — As  cure  is  impossible  in  this  form  of  xerophthal- 
mus, the  only  indication  is  to  afford  relief,  so  far  as  it  can  Ik- 
done,  from  the  distressing  sensations  of  dryness  of  the  eyes  which 
are   complained   of.     The  best  applications  are   milk,  glycerin, 

olive  oil,  and  weak  alkaline  solu- 
tions, and  the  eyes  should  be 
protected  from  all  irritating  in- 
fluences by  protection  goggles. 

Epithelial  xerosis  of  the  con- 
junctiva is  confined  to  the  epi- 
thelium of  that  part  of  the  con- 
junctiva which  covers  the  ex- 
posed portion  of  the  sclerotic  in 
the  palpebral  opening.  It  there 
becomes  dry  and  dull  and  cov- 
ered with  small  white  spots ; 
while  the  whole  bulbar  conjunc- 
tiva is  loose,  and  easily  thrown 
into  folds  by  motions  of  the  eye- 
bail,  and  there  may  be  a  good 
ileal  of  secretion.  This  form  of 
xerophthalmus  often  occurs  in 
epidemics,  but  also  sporadically,  accompanied,  oddly  enough,  by 
night-blindness  (the  light-sense  unimpaired)  and  contraction  of 
the  field  of  vision.  The  combined  condition  has  been  noticed 
chiefly  in  persons  of  debilitated  constitution,  who  have  been 
exposed  to  strong  glares  of  light,  ami  is  said  to  have  appeared  in 
epidemics,  under  these  conditions,  in  foreign  prisons  anil  barracks. 
Treatment  by  rest;  protection  from  glare  of  light,  nutritious 
diet,  and  tonics,  invariably  restores   the   eyes  to  their  normal 

functions. 

Again,  epithelial  xerosis  occurs  in  very  young  children  in  coii- 
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ucetion  with  a  destructive  ulceration  "I  the  cornea.  (See  Infan- 
tile Ulceration  of  the  Cornea  with  Xerosis  of  the  Conjunctiva, 

Chap,  vi.) 

i  Pterygium  (xrifju;,  a  wing). — This  ia  a  vascularized  thick- 
ening of  the  conjunctiva,  triangular  in  shape,  situated  most 
usually  to  the  inside  of  the  cornea,  sometimes  to  its  outer  side, 
and  rarely  either  above  or  below  it.  The  apex  of  the  triangle, 
the  head  of  the  pterygium,  is  on  the  cornea  ;  and  its  base,  the 
body,  at  the  semi-lunar  fold.  The  neck  of  the  pterygium  is  that 
part  of  it  at  the  margin  <>(  the  cornea.  There  is  frequently,  but 
not  always,  a  tendency  of  the  growth  to  advance  into  the  cornea, 

of  which  it  seldom  reaches  the  center,  and  still  more  rarely  ex- 
tends quite  across  it. 

In  its  early  growth  the  pterygium  is  somewhat  thick  and  suc- 
culent-looking, and  very  vascular.  Hut  finally  it  ceases  to  grow, 
ami  then  becomes  thin  and  pale,  and  this  is  its  retrogressive 
stage ;  yet  it  never  entirely  disappears.  Sight  is  not  affected 
unless  the  pterygium  extends  over  the  pupillary  region  of  the 
cornea.  A  limitation  of  the  motion  of  the  eye  to  the  other 
side,  and  consequent  diplopia,  is  sometimes  caused  by  a  ptery- 
gium ;  but.  for  the  most  part,  the  disfigurement  alone  it  is  which 
brings  these  cases  to  the  surgeon. 

Cause. —  The  starting-point  of  a  pterygium  is  often  an  ulcer 
at  the  margin  of  the  cornea,  which  in  healing  catches  a  morsel 
■  ■I"  the  limbus  conjunctiva;  and  draws  it  toward  the  cicatrix, 
throwing  the  mucous  membrane  into  a  triangular  fold.  The 
ulcer  then  forms  anew  in  the  cornea  immediately  inside  the 
cicatrix,  and,  in  healing,  the  point  of  conjunctiva  is  drawn  into 
it  again,  ami  is  carried  a  little  further  into  the  cornea,  and  so  on. 
The  hollow  lying  between  a  pinguecula  (see  below)  and  the 
margin  of  the  cornea  is  apt  to  lodge  small  foreign  bodies,  which 
cause  shallow  marginal  ulcers,  and  these,  in  healing,  draw  the 
Pinguecula  over  on  the  cornea.  A  marginal  ulcer  in  phlyctenular 
keratitis,  or  in  acute  blennorrhea,  may  serve  the  same  cm\. 
The  only  objection  to  this  theory  of  the  causation  of  pterygium 
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is  that  an  ulcer  is  not  always  to  be  found    at  the   head   of  the 

growth. 

Fuchs*  believes  that  pterygium  develops  from  the  Pingue- 
cula, and  that  the  latter  causes  nutritive  changes  in  the  cornea, 

loosening  the  superficial  lamella.-,  and  allowing  the  connective 
tissue  of  the  linibus  to  grow  in. 

Pterygium  is  a  rare  affection  in  this  country,  but  is  more  com- 
lon  in  countries  or  localities  where  the  air  is  filled  with  fine  sand 
or  other  minute  particles. 

Treatment. — Unless  the  pterygium  be  very  thick,  and  have 
invaded  the  cornea  to  some  extent,  or  be  progressing  over  the 
cornea,  it  is  well  to  let  it  alone  ;  the  more  so  as  by  removing  it 
a  quite  normal  appearance  is  not  given  to  the  eye,  for  a  mark  is 
necessarily  left  both  on  cornea  and  conjunctiva.  If  it  be  pro- 
gressive or  very  disfiguring  it  should  be  removed,  other  pro- 
posed modes  of  dealing  with  it  being  futile.  This  may  be  effected 
either  by  ligature  or  excision. 

In  the  method  by  ligature,  a  strong  silk  suture  is  passed 
through  two  needles.  The  pterygium  being  raised  with  a 
forceps  close  to  the  cornea,  one  needle  is  passed  under  it  here 
and  the  other  needle  in  the  same  way  close  to  its  base,  the 
ligature  being  drawn  half-way  through.  The  thread  is  cut  close 
behind  each  needle,  thus  forming  three  ligatures,  which  are  re- 
spectively tied  tight.  In  four  or  five  days  the  pterygium  comes 
away. 

For  excision  the  apex  is  seized  with  a  forceps  and  dissected 
off  either  with  a  scissors  or  fine  scalpel,  care  being  taken  not  to 
injure  the  true  cornea  ;  or  a  good  plan  is  to  pass  a  strabismus 
hook  under  the  pterygium  when  raised  up  from  the  sclerotic, 
and  to  forcibly  separate  the  corneal  portion  by  drawing  the  hook 
under  it.  The  dissection  is  continued  toward  the  base  of  the 
pterygium,  where  it  is  finished  with  two  convergent  incisions 
meeting  at  the  base.     The  mucous  membrane  in  the   neighbor- 


Till    CONJ1  \<  OVA. 


'39 


bood  of  the  base  is  separated  up  somewhat  From  the  sclerotic, 
and  the  margins  of  the  conjunctival  wound  are  then  carefully 
brought  together  with  .sutures.  Skin  grafts,  according  to 
I  hiersch's  method,  have  been  used  with  success  to  cover  the 

defect. 

Pinguecula  (pinguis,/<//)  is  the  name  given  to  a  small  yellow- 
ish elevation  in  the  conjunctiva  near  the  margin  of  the  cornea, 
usually  at  its  inner  side,  more  rarely  at  its  temporal  margin,  but 
sometimes  in  each  place.  It  contains,  notwithstanding  its  name, 
iu>  fat,  but  is  composed  of  connective  tissue  and  elastic  fibers. 
It  is  supposed  to  be  due  to  the  irritation  caused  by  small  foreign 
bodies.  It  rarely  grows  to  a  large  size,  and  requires  no  treat- 
ment unless  it  becomes  very  disfiguring,  when  it  may  be  re- 
moved with  forceps  and  scissors. 

Subconjunctival  Ecchymosis. — The  rupture  of  a  small  sub- 
conjunctival vessel  in  the  bulbar  conjunctiva,  without  conjuncti- 
vitis, is  of  frequent  occurrence.  It  suddenly  gives  a  more  or 
less  extensive  purple  hue  to  the  "  white  of  the  eye,"  causing  the 
patient  much  concern.  It  is  common  enough  in  old  people,  but 
may  occur  in  the  young,  and  even  in  children,  from  severe 
straining,  as  in  whooping-cough,  vomiting,  or  raising  heavy 
weights.  It  is  occasionally  significant  of  diabetes.  It  also 
occurs  sometimes  during  epileptic  fits,  and  profuse  subconjunc- 
tival hemorrhage  is  occasionally  found  in  cases  of  fracture  of  the 
base  of  the  skull,  having  made  its  way  along  the  floor  of  the 
orbit.  It  is  of  no  importance  so  far  as  the  integrity  of  the  eye 
is  concerned. 

Treatment. — None  is  required,  the  cxtrav  asated  blood  gradu- 
ally becoming  absorbed. 

Nevus  of  the  conjunctiva  may  occur  along  with  the  same 
lition  of  the  lids,  but  it  also  occurs  separately,  especially  on 
the  plica  oi   caruncle. 

Treatment. — Electrolysis  or  ligature.  Good  results  have  been 
obtained  with  ethylatc  of  sodium  carefully  painted  on.* 
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Polypus  of  the  conjunctiva,  for  which  it  is  difficult    to   assign 
a  cause,  is  sometimes  seen.     It  is  generally  small,  in  connection 

with  the  semi-lunar  fold  or  caruncle,  and  can  readily  be  removed 
with  the  scissors.  Granulations  occurring  after  tenotomy  for 
strabismus  are  sometimes,  and  incorrectly,  called  polypi. 

Dermoid  Tumors. — These  are  pale  yellow  in  color,  and  in 
size  from  that  of  a  split  pea  to  that  of  a  cherry.  They  are 
smooth  on  the  surface,  and  sometimes  have  fine  hairs,  and  sit 
usually  at  the  outer  and  lower  margin  of  the  cornea  ;  but  Fig. 
50  was  drawn  fn>m  a  case  on  which  I  operated,  where  the  der- 
moid was  situated  On  the  inner  side  of  the  cornea,  extending 
over  somewhat  on  the  latter,  and  not  at  the  most  usual  seat. 
In  structure  they  resemble  that  of  the  skin.  They  are  congeni- 
tal tumors,  supposed  to  be  due  to  an  arrest  in  development,  but 
they  often  have  a  tendency  to  extend  over  the  cornea.  If  this 
tendency  he  present,  the  tumor  must  be  removed  by  dissecting 
—  it  off  the  cornea,  care  being  taken 

not  to  go  into  the  deep  layers  of 
the  latter. 
\         Lipoma  occurs  as  a  congenital 
.    subconjunctival  formation  of  fat, 
™''    usually  situated  between  the  supe- 
rior and  external  recti  muscles. 

Syphilitic  disease  of  the  con- 
junctiva occurs  both  as  primary 
and  as  secondary  disease.     It  will 
b<  treated  of  in  chapter  vi,  on  Diseases  of  the  Kyelids. 

Papilloma,  or  Papillary  Fibroma. — This  is  a  non-malignant 
growth,  which  may  spring  from  any  part  of  the  conjunctival  sac. 
It  appears  in  the  beginning  as  a  small  round  red  knob.  The 
papillomas  growing  from  the  tarsal  conjunctiva  and  from  the 
semi-lunar  fold  frequently  take  on  a  cauliflower  appearance ; 
while  on  the  bulbar  conjunctiva  and  in  the  fornix  the  growths 
liable  to  be  pedunculated,  with  a  papillary  surface.  The 
limbus  of  the   conjunctiva  Is  a  favorite  seat  for  a  papilloma,  and 
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in  the  early  stage  it  may  be  impossible  to  distinguish  it  from  an 
epithelioma.  Hut  if  the  case  come  under  observation  at  a  later 
stage,  when  the  growth  has  overlapped  the  cornea,  this  difficulty 
does  not  arise  ;  for  the  papilloma  merely  lies  on  the  cornea,  and 
can  be  lifted  freely  off  with  a  probe,  while  the  epithelioma  infil- 
trates the  corneal  tissue. 

Treatment, — Thorough  removal  with  knife  or  scissors,  anil 
actual  cautery,  as  otherwise  the  growth  is  liable  to  recur. 

Epithelioma  is  not  common  as  a  primary  disease  of  the  con- 
junctiva. When  it  is  so  found  it  is  seen  as  a  little  non-pigmented 
tumor  growing  from  the  limbus  of  the  conjunctiva,  surrounded 
by  vascularization,  and  may  in  this  stage  be  mistaken  for  a 
phlyctenula — of  which,  however,  the  margins  are  not  so  steep 
— or  for  a  papilloma  (vide  supra).  As  the  tumor  increases  in 
size  it  becomes  lobulated  and  ulcerates,  and  soon  attacks  the 
cornea,  giving  rise  on  the  latter  to  an  appearance  very  like 
pannus.  The  neighboring  lymphatic  glands  become  enlarged. 
The  so-called  coccidia,  which  have  lately  been  discovered  in 
epithelial  cancers,  have  also  been  observed  in  these  tumors. 

Sarcoma,  too,  is  rare.  It  also  most  commonly  takes  its 
origin  in  the  limbus  conjunctivae,  and  is  usually  a  pigmented 
tumor,  a  melanosarcoma.  That  these  sarcomata  are  pigmented 
is  explained  by  the  fact  that  the  limbus  contains  pigment, 
although  usually  »  slight  in  amount  as  not  to  be  visible  to  the 
naked  eye.  It  does  not  attack  the  cornea  so  readily  as  the 
epitheliomatous  growths,  although  it  often  overlaps  the  surface 
of  the  cornea.  In  its  later  stages  this  tumor  grows  to  an 
enormous  size. 

Hut  conjunctival  sarcoma  also  starts  from  the  fornix,  ami  in 
a  case  of  my  own  I  four  times  removed  sarcomatous  tumors 
from  different  parts  of  the  fornix,  an  interval  of  some  months 
elapsing  between  the  appearance  of  each  small  tumor. 

Treatment. — Hoth  epithelioma  and  sarcoma  of  the  conjunc- 
tiva demand  prompt  operative  removal  in  order  to  prevent  an 
tuion  of  the   growth   to   the    rest   of  the   eye,  if  the   case   be 


seen  early,  as  well  as  to  avert  metastases  t<>  other  organs.  I  he 
knife  and  actual  cautery  may  save  the  eye  and  the  life  in  the 
early   Stages,   but   later  on    removal   "f  the   whole  eye  is   often 

called  for. 

Simple  cysts  of  the  conjunctiva  are  very  rare.  They  appear 
as  clear  spherical  protuberances  of  about  the  size  of  a  pea, 
seated  usually  on  the  bulbar  conjunctiva.  The  walls  of  the 
contain  but  few  vessels,  are  thin,  and  almost  transparent  ; 
while  for  contents  they  have  a  clear  limpid  fluid.  These  cysts 
cannot,  as  a  rule,  be  moved  from  their  position,  because  they  are 
adherent  to  the  conjunctiva,  which  indeed  takes  part  in  the  for- 
mation of  their  walls.  They  are,  very  probably,  dilated  lym- 
phatic vessels.  Smalt  beadlike  strings  of  dilated  lymphatics 
are  very  frequently  seen  on  the  bulbar  conjunctiva. 

These  simple  cysts  are  most  commonly  congenital,  but  they 
may  beyin  to  be  developed  during  life. 

Treatment. — The  cyst  may  be  dissected  out,  or  it  ma)'  be 
sufficient  l><  abscise  its  anterior  wall. 

Subconjunctival  cysticercus  is  a  little  more  common  than 
simple  cyst  df  the  conjunctiva,  ami  yet  only  forty-six  examples 
of  it  have  been  placed  on  record.* 

Cysticercus  is  distinguished  from  simple  cyst  by  its  free 
mobility  under  the  conjunctiva,  to  which  it  is  not  attached  ;  by 
its  thicker  and  more  vascular  walls  ;  and,  above  all,  by  the  pres- 
ence of  a  round,  white,  opaque  spot  on  the  anterior  surface,  first 
pointed  out  by  Sichd,  and  looked  on  by  him  as  pathognomonic 
"I  .1  cysticercus.  This  spot  indicates  the  position  of  the  recep- 
taculum  ;  and  occasion. ill\-,  when  this  comes  to  be  placed  on  the 
posterior  surface  of  the  cyst,  it  ma)'  be  difficult  or  impossible  to 
make  the  diagnosis  with  certainty, 

Treatment, — The  cyst  may  be  pushed  to  one  side  under  the 
Conjunctiva,  an  incision  made  in  the   latter,  the  cyst  then  pushed 

back  again,  and  out  through  the  opening. 


•  1..  Werner,   liam.  Opklhal.  .V....,  i\.  p,  74.      The  lilcralurc  of  the  Subject  U  here 
fully  (ji\i  n 
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Lithiasis  consists  in  the  calcification  of  the  secretion  of  the 
Meibomian  glands,  which  are  seen  as  little  brilliantly  white  spots, 

not  larger  than  a  pin's  head,  in  the  conjunctiva.  There  may  be 
one  only  or  very  many.  These  concretions  often  give  rise  to 
much  conjunctiva]  irritation,  and  if  they  protrude  over  the  sur- 
face of  the  conjunctiva  may  injure  the  cornea.  Each  one — the 
eye  having  been  cocainized — must  be  separately  removed  by  a 
needle,  with  which  first  an  incision  has  been  made  into  the  con- 
junctiva over  the  concretion. 

Uric  acid  deposits  have  been  seen  in  the  palpebral  conjunc- 
tiva in  gouty  cases.  They  occur  more  frequently  than  is  sup- 
posed, and  give  the  murexid  reaction.* 

Injuries  of  the  Conjunctiva. — Foreign  bodies  frequently 
make  their  way  into  the  conjunctival  sac,  and  cause  much  pain, 
especially  if  they  get  under  the  upper  lid,  by  reason,  chiefly,  of 
their  coming  in  contact  with  the  cornea!  surface  during  motions 
of  the  lid  and  of  the  eye.  If  the  foreign  body  be  under  the  lower 
lid  it  will  be  easily  found  on  drawing  down  the  latter,  and,  pro- 
vided it  be  not  actually  embedded  in  the  mucous  membrane,  it 
is  easily  removed  with  a  camel's-hair  pencil  or  with  the  corner 
of  .1  soft  pocket-handkerchief;  but  if  the  foreign  body  be  under 
the  upper  lid  it  is  necessary  to  evert  the  latter  before  it  is 
reached.  Should  the  foreign  body  be  embedded  in  the  conjunc- 
tiva it  must  be  pricked  out  of  its  position  with  the  point  of  a 
needle  or  other  suitable  instrument. 

The  conjunctiva  is  frequently  injured  in  severe  wounds  of  the 
eyelids  or  eyeball.  The  interest  and  treatment  are  centered 
here  chiefly  on  the  other  more  important  parts  which  have  been 
injured.  A  tear  or  wound  of  the  conjunctiva  (usually  of  the 
bulbar  portion),  when  it  occasionally  occurs  without  injury  to 
other  parts,  is  in  general  of  very  slight  moment.  If  the  wound 
be  extensive  its  edges  should  be  drawn  together  with  a  few  points 
of  suture  ;  but  otherwise  healing  will  take  place  with  the  aid 
simply  of  a  bandage  to  keep  the  eye  closed  for  a  few  days. 


*   Trans.  Clin.  Sot.,  London,  January,  1893. 
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A  common  form  of  injury,  which  may  involve  the  conjunctiva 
alone,  is  a  burn  by  acid  or  lime.  In  the  case  of  a  strong  acid 
getting  into  the' eye,  if  the  patient  be  seen  immediately  after  the 
occurrence,  the  whole  conjunctival  sac  should  be  well  washed 
out  with  an  alkaline  solution  ;  while  in  the  case  of  lime  a  weak 
solution  of  a  mineral  acid  is  indicated  for  the  purpose.  Cocain 
may  be  employed  to  relieve  the  pain.  Subsequently,  protection 
of  the  eye  with  the  use  of  olive  or  castor  oil  dropped  into  it  will 
best  promote  the  healing  process. 

In  the  case  of  a  severe  burn  of  the  conjunctiva,  the  resulting 
cicatrix  is  liable  to  produce  a  more  or  less  extensive  union  of  the 
eyelid  to  the  eyeball  (symblepharon),  which  often  interferes  with 
the  motion  of  the  latter,  or  even  with  the  vision,  if  the  cornea  be 
obscured.  No  measures  taken  during  the  healing  process  can 
prevent  symblepharon  if  the  degree  of  the  burn  be  such  as  to 
bring  it  about.  The  relief  of  symblepharon  by  operation  will  be 
dealt  with  in  chapter  vi,  on  Diseases  of  the  Eyelids. 


CHAPTER    V. 


PHLYCTENULAR,  OR   STRUMOUS,  CONJUNCTI- 
VITIS   AND    KERATITIS.* 

Both  from  a  clinical  and  nosological  point  of  view  it  would 
be  incorrect  to  divide  this  affection  into  two,  under  the  heads  of 
Diseases  of  the  Conjunctiva  and  Diseases  of  the  Cornea  ;  and 
therefore  I  treat  of  it  here  as  one  disease,  and,  being  a  very  im- 
portant disease,  I  devote  a  special  chapter  to  it.  Iris  important; 
because  it  is  excessively  common,  and  because  it  is  capable  of 
causing  considerable  damage  to  sight.  Moreover,  even  when  it 
occurs  on  the  cornea,  it  should  probably  be  regarded  as  a  con- 
junctival disease,  for  that  corneal  layer,  which  it  primarily  at- 
tacks, is  the  epithelium,  and  this — and  probably  also  Bowman's 
membrane  and  the  anterior  layers  of  the  trm  cornea — as  we 
know  from  the  fetal  development  of  the  membrane,  is  a  contin- 
uation of  the  conjunctiva  in  a  modified  form  over  the  cornea. f 

The  disease  is  characterized  by  the  eruption  of  phlyctenule 
fattnsMt,  ,/  -.■is/'i/i,  or  pustule)  on  the  conjunctiva  bulbi  (but 
nerer  on  the  palpebral  conjunctiva),  on  the  conjunctival  linibus, 
or  on  the  cornea,  and  is  chiefly  a  disease  of  children  up  to  the 
eighth  or  tenth  year  of  age. 

Notwithstanding  the  derivation  of  the  word,  a  phlyctenular  or 
phlyctcne,  is  originally  neither  a  vescicle  nor  a  pustule.  It  is  .1 
formation  tut  generis,  and,  when  on  the  conjunctiva,  is  a  solid 
elevation  consisting  of  a   collection  of  lymph-cells,  and  is   of  a 


*  "fi,  a  hoi  11. 

t  The  posterior  epithelium  —  or,  according  to  some,  this  along  with  the  membrane 
of  I  locemet  and  the  posterior  layers  of  the  true  cornea — is  to  be  reckoned  to  the 
uveal  if  nit  ;  while  the  true  1  nrnea  is  ■  modifii  iti f  the  sclerotit . 
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grayish  color.     In  a  late  stage  the  phlyctenule  especially  on  the 

cornea,  may  become  .1  pustule  by  infection.     On  the  conjuiv 
two  types  of  the  disease  can  be  recognized  : 

1.  The  Solitary,  or  Simple,  Phlyctenula. — Of  this  there 
may  be  one  or  several,  varying  in  si/.e  from  i  nun.  t* >  4  mm.  in 
diameter.  The  vascular  injection  is  immediately  around  the 
phlyctenula,  and  is  not  diffused  over  the  conjunctiva.  At  first 
there  maybe  shooting  pains  and  lacrimation,  but  these  soon  pass 
away.  If  the  phlyctenule  be  not  seated  close  to  the  cornea  the 
affection  is  not  serious,  and  the  length  of  time  required  fur  it- 
cure  depends  on  the  size  of  the  phlyctenular,  varying  from  seven 
to  fourteen  days,  as  a  rule. 

2.  Multiple,  or  Miliary,  Phlyctenulse. — These  are  very- 
minute,  like  grains  of  fine  sand,  and  are  always  situated  on  the 
limbus  of  the  conjunctiva,  which  is  swelled.  The  general  injec- 
tion and  swelling  of  the  conjunctiva  are  considerable;  and, 
occurring  as  it  does  almost  exclusively  in  young  children,  the 
affection  may  be  called  eczematous  conjunctival  catarrh  of  chil- 
dren (Homer).  The  irritation  and  so-called  photophobia  and 
lacrimation  are  often  considerable,  and  there  is  a  good  deal  of 
conjunctival  discharge.  This  form  is  very  apt  to  appear  after 
measles  and  scarlatina. 

Both  forms  arc  Habit  to  extend  to  tin  cornea,  and  then  only 
does  the  disease  become  serious.  This  event  may  come  about 
in  the  following  different  ways  : 

The  solitary  phlyctenula  may  be  seated  partly  on  the  Itmbus 
conjunctiva.-  and  partly  on  the  margin  of  the  cornea,  and  may 
undergo  resolution. 

Or  it  may  give  rise  to  a  deep  ulcer,  which  either  heals,  leaving 
a  scar,  or  perforates,  causing  prolapse  of  the  iris,  etc. 

Or  it  may  form  the  starting-point  of  a  progressive  ribbon-like 
keratitis  (fascicular  keratitis),  the  pustule  becoming  an  ulcer,  at 
the  margin  of  which  the  corneal  epithelium  is  raised  and  infil- 
trated in  crescentic  shape.  This  BOH  steadily  advances  for  many 
weeks  b>\v aid  the  center  of  the  cornea,  followed  by  a  leash  of 
Is  which  has  its  termination  in  the  concavity  of  the  crescent. 
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The  process  is  accompanied  by  much  irritation  of  the  terminal 
branches  of  the  fifth  nerve  in  the  cornea,  ami  the  consequent 
reflex  blepharospasm.  A  permanent  mark  indicates  the  track 
of  the  ulcer. 

The  multiple  miliary  phlyctenule  on  the  limbus  conjunctive 
may  cause  some  slight  superficial  infiltration  and  vascularization 
of  the  cornea  in  their  immediate  neighborhood,  which  pass  off 
when  the  phlyctenule  disappear. 

Or  they  may  be  accompanied  by  deeper  marginal  infiltrations 
of  the  cornea,  which  become  confluent  and  result  in  an  ulcer 
that  extends  along  the  margin  of  the  cornea  for  some  distance, 
and  is  termed  a  ring  ulcer.  It  is  a  serious  form  of  ulcer  ;  for  if 
it  extend  far  around  it  may  destroy  the  cornea  in  a  few  days  by 
cutting  off  its  nutrition.  +. 

Primary  phlyctenular  keratitis  occurs  principally  in  three 
different  forms.  (i)  Very  small  gray  sub-epithelial  infiltrations, 
which  are  apt  to  turn  into  small  ulcers,  and  then  heal,  leaving  a 
slight  mark.  This  mark  may  ultimately  quite  disappear,  espe- 
cially in  the  case  of  children,  and  when  situated  peripherically. 
(2)  Somewhat  larger  and  deeper  infiltrations,  resulting  in  ulcers 
of  corresponding  size,  which  heal  by  aid  of  vascularization  from 
the  margin  of  the  cornea.  The  opacity  left  after  these  ulcers  is 
rather  intense,  and  clears  up  but  little,  especially  if  the  situation 
be  central.  (3)  I^irge  and  deep-seated  pustules,  often  at  the 
center  of  the  cornea,  giving  rise  to  large  and  deep  ulcers,  which 
may  be  accompanied  by  hypopyon,  and  even  by  iritis,  and  which 
frequently  go  on  to  perforation. 

Photophobia  is  usually  a  prominent  symptom  in  phlyctenular 
keratitis  The  term  photophobia,  however,  is  not  altogether 
correct,  for  it  is  the  fifth  nerve  (from  the  cornea),  which  is  mainly 
the  afferent  nerve  here  rather  than  the  optic  nerve.  This  is  evi- 
dent from  the  fact  that  in  the  dark  the  patient  does  not  get  com- 
plete relief.  The  explanation  of  this  reflex  blepharospasm  has 
beefl    given    by    IwanofT,*  who    showed    that  the  round  cells,  in 


Klin.  MonalsHitltr  f.  Augenhtilkundt,  1869,  p.  405. 


148 


DISEASES  "|     rHE  EVE. 


making  their  way  from  the  margin  of  tin.-  cornea  to  their  position 

under  the  epithelium,  follow  the  course  of  the   nerve   filaments, 
which  they   irritate  in  their  progress,     The  accompanying  1 
51  and  5  J  are  from  his  original  paper. 

Kczema  of  the  eyelids,  face,  and  external  ear,  and  catarrli  <  >f 
the  Schiicidcrian  mucous  membrane,  frequently  accompany 
phlyctenular  conjunctivitis  and  keratitis. 

In  these  cases,  in  children  of  three  or  four  years  of  aye.  tem- 
porary  amaurosis   has   sometimes  been  observed  after  a  severe 


•jv 


M...  5". 

E.    Epithelium.     B,   Am.  elastic  lanrina.     C.   True  cornea.     .V.    Nerve  filament, 
with  lymph-celts  on  iticewie.     D,  l'hlyctcnuln. 

anil  long-continued  blepharospasm  has  passed  away.  The 
patient  is  found  to  be  unable  to  see  even  large  objects,  or  to  find 
his  way,  although  the  pupil  reflex  is  active,  and  a  strong  light 
may  still  be  distressing.  There  are  no  ophthalmoscopic  appear- 
ances. This  blindness  passes  away  completely,  usually  in  from 
two  to  four  weeks,  although  the  interval  before  recovery  of  sight 
may  be  several  months.  A  certain  mental  domes*,  which  also 
ultimately  disappears,  is  noticed  in  some  cases.  This  temporary 
loss  of  sight  lias  been  regarded  as  a  reflex  phenomenon,  and 
again  it  has  been  held  to  be  due  to  disturbance  of  the    intraocu- 
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lar  circulation  from  pressure  of  the  eyelids  on  ilic  eyeball.     Hut 

the  view  (Leber,  Uhthoff)  which  represents  it  as  having  a  cere- 
bral origin  of  a  functional  nature  is  probably  the  correct  one.  It 
is  likely  at  this  tender  aye,  when  the  psycho-physical  proc< 
are  not  as  yet  firmly  established,  that  the  desire  not  to  see,  and 
the  active  withdrawal  from  the  act  of  vision,  leads  in  a  short 
time  to  a  functional  paralysis  of  the  visual  centers  in  the  brain, 
and  that  these  take  some  time  to  recover  or  to  re-lcani  their 
functions  when  the  ground  for  the  suspension  of  the  latter  has 
ceased. 

CoKSf, —  This  is  a  disease  of  childhood,  although   it   is  rare  in 
the  very  first  year  of  life.      In  adults  it  is  uncommon. 


B 
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I  lie  strumous  constitution,  as  indicated  by  the  swollen  nose 
and  upper  lip,  and  sometimes  by  the  enlarged  lymphatics  in  the 
neck,  as  well  as  by  the  eczema  just  mentioned,  is  that  most 
liable  to  this  affection.  Often,  however,  it  will  be  found  in 
Strong  children  with  apparently  perfect  general  health  ;  but  even 
in  them  there  is  probably  some  allied  irregularity  of  nutrition,  of 
which  the  great  tendency  to  recurrence  of  the  eye  affection  is 
evidence. 

Colonies  of  straw-colored  micrococci  may  be  found  in  the 
contents  of  the  phlyctenular  ;  but  what  etiological  relationship, 
if  any,  to  the  production  of  the  phlyctenule  they  possess  is  not 
yet  known. 


BU 


us  phlyctcnula  is  best  treated  wit 
yellow  uxid  of  mercury  ointment  in  the  strength  of  15 
to  3j  ofbenxoated  lard,  of  which  the  size  of  a  Kemp-seed  should 
be  put  into  the  eye  once  a  day.  Oi  a  small  quantity  of  pure 
calomel  dieted  into  the  eye  once  a  day  will  also  cure  ;  but  this 
remedy  should  not  be  employed  if  iodid  of  potassium  is  being 
taken  internally,  for  then  iodid  of  mercury  is  liable  to  be  formed 
in  the  conjuncti\a. 

The  miliar)'  phlyctenular  conjunctivitis  is  best  treated  at 
first  with  cold  or  iced  applications.  Freshly  prepared  chk>rin 
water  (l  part  liq.  chlori.,  9  parts  water),  to  be  dropped  into  the 
eye  once  a  day,  is  recommended  by  some,  and  later  on  liq. 
plumbi  dil.  or  sol.  argent,  nitr.  (grs.  v  ad  Jj,  and  neutralized) 
applied  to  the  everted  conjunctiva ;  or,  if  the  phlyctenular 
appearance  predominate  over  the  catarrhal,  the  yellow  OXld  of 
mercury  ointment  or  insufflations  of  calomel  may  be  preferred. 
I  myself  rarely  employ  any  remedy  other  than  the  two  latter, 
which  I  find  applicable  to  all  these  cases. 

When  the  cornea  is  slightly  affected  near  the  margin  in  ca- 
of  miliary  phlyctenular,  calomel,  or  the  yellow  oxid  of  mercury 
ointment,  and  warm  fomentations,  should  be-  used. 

Where  a  large  pustule  on  the  margin  of  the  cornea  has  resulted 
in  a  deep  ulcer,  with  tendency  to  perforate,  and  accompanied  by 
much  pain,  I  cannot  tori  highly  recommend  paracentesis  of  the 
anterior  chamber  through  the  floor  of  the  ulcer,  the  pupil  having 
first  been  brought  well  utider  the  influence  of  eserin  to  prevent 
prolapse  of  the  iris.  The  good  effect  of  this  will  be  very  soon 
apparent :  the  pain  disappears,  the  patient  sleeps,  the  ulcer 
becomes  vascularized,  and  healing  sets  in.  Cauterization  of  the 
ulcer  in  an  early  stage  with  the  galvano-cautery  is  also  good 
practice  ;  but  in  these  cases  I  prefer  the  paracentesis.  Many 
surgeons  trust  very  much  to  eserin,  warm  fomentations,  and  a 
pressure  bandage. 

For  the  fascicular  keratitis  the  yellow  Qxid  of  mercury  oint- 
ment is   in   its   place.      When  the   crcsccntie    infiltration   is  vet) 
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intense  it  is  well  to  touch  it  with  the  galvano-cautcry.  Division 
•  >f  the  leash  of  vessels  at  the  margin  of  the  cornea  has  a  bene- 
ficial effect. 

For  the  ring  ulcer  a  pressure  bandage,  under  which  an  anti- 
septic dressing  (boric  or  salicylic  acid,  or  perchlorid  of  mercury) 
his  been  placed,  is,  perhaps,  the  best  method  of  treatment. 
Warm  fomentations  promote  vascular  reaction,  and  may  be  used 
n  ith  benefit  at  each  change  of  bandage. 

Fur  primary  phlyctenular  of  the  cornea,  in  the  form  of  the 
minute  gray  superficial  infiltration  or  ulcer,  nothing  beyond 
atropin,  with  warm  fomentations,  and  a  protective  bandage  to 
keep  the  eyelids  quiet,  should  be  used.  When  reparation  of  the 
ulcer  has  commenced,  calomel  or  weak  yellow  oxid  of  mer- 
cury ointment  may  be  employed. 

For  the  large  purulent  phlyctenula.  resulting  in  a  large  and 
deep  ulcer,  often  situated  at  the  center  of  the  cornea,  with  hypo- 
pyon and  iritis,  warm  fomentations  (camomile,  or  poppyhead,  at 
900  Fahr.,  for  twenty  minutes  three  times  a  day),  atropin,  boric 
acid  as  ointment  or  powder,  and  a  protection  bandage  form  the 
treatment  in  the  early  stages.  Here,  also,  I  often  puncture  the 
ulcer,  with  the  very  best  results  in  respect  of  hastening  the  cure, 
and  the  galvano-cautery  may  be  used  with  advantage.  In  the 
stage  of  reparation  the  yellow  oxid  of  mercury  ointment  or 
insufflations  of  calomel  are  very  useful. 

In  all  forms  of  phlyctenular  ophthalmia  those  favorite  reme- 
dies, blisters,  setons,  and  leeching,  should  be  avoided.  The  first 
two  worry  the  patient,  give  rise  to  eczema  of  the  skin,  and  are 
not  to  be  compared  in  their  power  of  cure  with  the  measures 
above  recommended  ;  while  leeching  gives,  at  best,  but  tempo- 
rary relief,  and  deprives  the  patient  of  blood  which  he  much 
requires 

lor  relief  of  the  blepharospasm,  in  addition  to  the  use  of  atro- 
pin, plunging  the  child's  face  into  a  basin  of  cold  water  is  a 
most  efficacious  means.  The  face  is  kept  under  the  water  until 
the  chilil  struggles  for  breath,  and  this  immersion  is  repeated  two 
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<>r  three  times  in  rapid  succession,  and  used  .  very  day  if  neces- 
sary.     It  should  always    be  used    where   the   blepharospasm  is. 
re,  as  tlie  latter  is  not  only  distressing  to  the  patient,  t >li t 
also  an  obstacle  to  the  cure. 

The  general  treatment,  notwithstanding  the  so-called  photo- 
phobia, should  consist  in  open-air  exercise  before  everything 
else,  unless,  indeed,  there  be  an  ulcer  which  threatens  to  perfo- 
rate. It  is  not  well  in  keep  the  patient's  face  or  eyes  covered 
with  bandages  and   shades,  nor   to  confine    him  to   a  dark  room. 

A  pair  of  dark-blue  glasses  are  the  best  protection  from  strong 

glare  of  light,  and  shady  places  can  be  selected  when  the  patient 
is  ..Hi  of  do. .is.  i  old  or  sea-oaths,  followed  by  brisk  dry  rub- 
bing. Easily  assimilated  food  at  regular  meal  hours,  but  no 
feeding  between  meals.  Regulation  of  the  bowels.  Internally  : 
cod  liver  oil,  maltine,  iron,  arsenic,  syr.  phosph.  of  lime,  and 
such-like  remedies  are  indicated. 

The  great  tendency  to  recurrence  is  one  of  the  most  trouble- 
some peculiarities  of  all  kinds  of  phlyctenular  ophthalmia;  and 
in  order  to  prevent  this,  so  far  as  possible,  it  is  important  to  con- 
tinue local  treatment  until  the  eye  is  perfectly  white  on  the 
child's  awaking  in  the  morning,  and  even  for  fourteen  days 
longer.  This  prolongation  of  the  treatment  will  also  assist  in 
clearing  up  opacities,  as  best  as  they  may  be.  For  this  after- 
course  of  treatment  calomel  insufflations  should  be  used. 

Nothing  can  be  done  for  the  opaque  scars  left  on  the  cornea  by 
ulcers  when  all  inflammatory  symptoms  have  subsided.  If  the 
ulcer  have  been  very  superficial,  the  resulting  scar  in  young  chil- 
dren  may  disappear  in  the   course  of  time.      Deep  ulcers  cause 

more  opaque  and  permanent  scars,  and  ulcers  which  have  perfo- 
rated produce  the  greatest  opacity.  Some  of  the  very  disfiguring 
si, us  may  be  tattooed       (See  Chap.  v\  \ 

The  degree  of  the  defect  of  vision  to  which  an  opacity  of  the 
cornea  ma)'  give  rise  depends,  in  the  first  instance,  on  the  posi- 
tion of  the  opacity.  If  it  be  peripheral,  the  vision  may  be  per- 
fect ;   but    if  it    be    in   the   center  of  the    cornea,  sight    may    be 
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seriously  damaged.  Even  a  slight  nebula,  barely  visible  to  the 
observer,  will  cause  serious  disturbance  of  vision  if  situated  in 
the  center  of  the  cornea  ;  while,  in  the  same  situation,  the  very 
opaque  scar  of  a  deep  ulcer  will  produce  a  proportionately 
greater  defect.  If  a  central,  but  not  deep,  ulcer  should  not 
become  completely  filled  up  in  healing,  and  a  facet  remain, 
vision  will  also  suffer  much  in  consequence  of  irregular  refrac- 
tion, although  there  may  be  but  little  opacity. 
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CHAPTER    VI. 

DISEASES  OF  THE  CORNEA. 

The  importance  of  a  knowledge  of  the  diseases  and  injuries 
•of  the  cornea  depends  on  their  great  frequency,  coupled  with 
the  fact  that  nearly  ever)'  one  of  them  is  liable  to  leave  behind 
it  some  opacity,  with  resulting  defect  of  sight  and  disfigurement 
of  the  eye,  while  several  of  them  are  very  apt  to  lead  to  com- 
plete loss  of  sight. 

Inflammations  of  tiik  Coknka. 

From  a  clinical  point  of  view  these  inflammations  will  be 
most  conveniently  considered  under  the  headings — (a)  Ulcera- 
tive Inflammations,  and  (/>)  Xon-ulcerative  Inflammations. 

(ti)  Ui.cKR.vnvK  Inflammations  of  tiik  Coknka. — Before  an 
ulcer  can  form  in  the  cornea  there  must  he  a  cellular  infiltration 
of  its  tissue  near  its  anterior  surface  ;  and  this  cellular  infiltra- 
tion is  brought  about  in  most  instances,  if  not  in  all,  by  the 
entrance  into  the  cornea  of  certain  microorganisms,  the  gono- 
coccus,  or  the  staphylococcus  pyogenes,  or  other  as  yet  unde- 
scribed  forms.  One  recognizes  the  existence  of  an  infiltration 
by  seeing  an  opaque  spot  in  the  cornea,  with  a  ilulness  of  the 
layers  over  it,  and  often  of  the  corresponding  part  of  the  epithe- 
lium. Before  long  the  epithelium  covering  the  infiltration  comes 
away,  and  soon  the  intervening  layers  of  the  true  cornea  break 
down,  and  then  we  have  an  ulcer  established. 

But  although  all  ulcers  of  the  cornea  originate  in  an  infiltra- 
tion, yet  when  once  established  they  assume  great  varieties  of 
type,  in  consequence,  probably,  of  a  variety  in  the  nature  of  the 
originating  micrococcus.  Some  ulcers  are  purulent,  others  non- 
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purulent ;  some  tend  to  spread  over  the  surface  of  the  cornea, 
others  tend  to  go  deep  into  it ;  some  attack  by  preference  tin- 
central  region  of  the  cornea,  while  others  are  confined  l<>  its 
margin;  some  readily  give  way  to  treatment,  and  others  are 
very  obstinate  or  almost  incurable.  Again,  some  ulcerative 
corneal  processes  are  attended  by  much  drcumcorneal  injection. 
severe  pain  in  and  about  the  eye,  great  reflex  blepharospasm, 
and  lacrimation  ;  whilst  others,  which  may  really  be  more  severe 
processes  in  so  far  as  the  integrity  of  the  eye  is  concerned,  can 
run  their  course  with  scarcely  any  injection  of  the  eyeball,  and 
with  little  or  no  distress  to  the  patient. 

litiologicalty,  corneal  ulcers  are  primary  or  secondary.  The 
primary  ulcers  are  those  in  which  the  diseased  process  originates 
in  the  cornea,  most  commonly  as  the  result  of  traumata,  but 
also  in  phlyctenular  keratitis,  or  as  the  result  of  corneal  abscess, 
or  where  the  nutrition  of  the  cornea  is  interfered  with,  etc. 
Secondary  ulcers  are  those  which  are  the  result  of  disease  else- 
where, usually  in  the  conjunctiva,  as  in  acute  blennorrhea  and  in 
conjunctival  diph thelitis. 

Corneal  ulcers  are  more  common  in  advanced  than  in  early 
life.  Indeed,  in  early  life,  unless  in  cases  of  blennorrhea  neona- 
torum, and  of  phlyctenular  disease,  corneal  ulcers  are  almost 
unknown.  The  greater  liability  to  these  affections  in  advanced 
life  is  due,  no  doubt,  to  a  less  active  nutrition  at  that  period  in 
this  already  lowly  organized  part.  I  lence  slight  traumata,  or 
the  presence  of  a  slight  conjunctiva!  catarrh,  which  would  have 
no  ill  effect  in  a  young  person,  may  form  the  starting-point  of  a 
corneal  ulcer  in  an  old  person,  or  even  in  one  of  middle  age.  For 
the  same  reasons  corneal  ulcers  are  much  more  common  in  the 
tower  orders  than  amongst  the  well-to-do  ;  for  the  general  nutri- 
tion of  the  poor  is  often  defective,  while  they  are  more  exposed 
to  traumata  than  are  the  better  classes. 

The  diagnosis  of  the  presence  of  a  large  corneal  ulcer  is  very 
simple.  Inspection  of  the  cornea  in  ordinary  daylight  at  once 
reveals   the    los^  of  substance,  more  or  less  extensive,  deep,  and 
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infiltrated.  If  the  ulcer  l>c  very  small  and  shallow  the  difficulty 
is  greater,  especially  if  there  be  much  blepharospasm.  In  such 
cases  the  surgeon  must  endeavor  to  inspect  the  cornea  from 
different  points  of  view,  either  l>y  directing  the  patient  to  move 
his  eye,  or  by  moving  his  own  head,  until  he  succeed  in  obtain- 
ing such  an  incidence  of  the  light  as  will  display  the  minute  loss 
of  substance,  with  its  margin,  and  more  or  less  gray  infiltrated 
floor  ;  or  he  may  employ  the  oblique  illumination  with  artificial 
light.  An  instillation  of  cocain  may  be  necessary  to  facilitate 
the  examination  by  diminishing  the  blepharospasm. 

It  is  obviously  important  to  decide  at  the  outset,  for  the  pur- 
poses of  prognosis  and  of  treatment,  whether  a  gray  spot  in  the 
cornea  be  an  infiltration  (a  collection  of  cells  which  may  shortly 
become  an  ulcer},  an  ulcer,  or  a  scar  (a  healed  ulcer,  or  other 
loss  of  substance).  The  surface  covering  an  infiltration,  al- 
though flush  with  the  general  surface  of  the  cornea,  has  usually 
a  steamy  appearance,  due  to  some  disorganization  of  the  corneal 
epithelium,  and  has  no  polish.  With  an  ulcer  the  appearances 
already  described  will  be  found.  The  surface  of  a  scar  is  usually, 
although  not  always,  flush  with  the  general  surface  of  the  cornea, 
and  it  has  a  polished  surface — /.<•.,  covered  with  normal  epithe- 
lium, not  rough,  irregular,  nor  even  steamy.  In  cases  of  corneal 
infiltration  or  ulceration  there  will  be  usually  more  or  less  peri- 
corneal injection,  pain,  and  photophobia,  while  with  a  mere 
corneal  scar  there  will  be  no  irritability  of  the  eye. 

A  very  beautiful  method  for  ascertaining  the  presence  and  true 
extent  of  a  corneal  ulcer  or  traumatic  loss  of  substance  is  the 
instillation  of  a  2  per  cent,  solution  of  lluorescin.  Almost 
immediately  after  the  instillation  the  tissue  forming  the  floor  of 
the  loss  of  substance  assumes  a  greenish  tint,  which  clearly  dif- 
f>  o  ntiates  it  from  the  surrounding  normal  cornea. 

The  presence  of  Hypopyon  (»-«',  undo-  ;   «fiwf  pus)  is  the   rule 

with  some  types  of  corneal  ulcer.  Hypopyon  is  a  deposit  of 
pus  m  the  anterior  chamber,  and  as 
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lies  in  the    lowest   part    of  the   chamber,  to    which   place    it    has 
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gravitated.  If  the  patient  ties  in  bed  (say,  on  the  side  of  the 
affected  eye),  the  hypopyon  will  of  course  change  its  position, 
ami  gravitate  toward  the  outer  side  of  the  chamber.    Sometimes 

tile  hypopyon  is  so  small  as  to  be  detected  with  difficulty  ;■  and 
again  it  may  fill  the  whole  anterior  chamber,  completely  obscur- 
ing the  iris  and  rendering  a  diagnosis  of  the  condition  of  the 
cornea  difficult.  It  will  be  asked,  From  whence  does  the  pus 
come  which  forms  hypopyon  in  cases  of  corneal  ulcers  ?  It  might 
be  supposed  that  it  is  derived  directly  from  the  purulent  floor  of 
the  ulcer,  by  passage  of  the  pus-cells  through  the  posterior  lay- 
ers of  the  cornea.  But  litis  is  not  si>.  No  pus-cells  d<»,  m- 
indeed  can,  pass  through  the  membrane  of  Descemet.  Moreover, 
copious  hypopyon  is  often  present  when  the  corneal  ulcer  is  quite 
small  and  non-purulent.  The  pus-cells  which  form  hypopyon 
in  cases  of  corneal  ulcer  come  from  the  iris,  in  compliance  with 
the  law  which  causes  leucocytes  to  wander  out  of  the  blood- 
vessels in  the  neighborhood  of  an  inflammatory  focus,  and  to 
make  their  way  toward  that  focus.  When  these  leucocytes 
from  the  iris  reach  the  anterior  chamhei  they  can  go  no  further, 
owing  to  the  barrier  imposed  to  their  progress  by  the  membrane 
nt  Descemet.  The  pus  forming  a  hypopyon  is  sterile.  These 
interesting  facts  concerning  the  genesis  and  nature  of  hypopyon 
were  discovered  by  Leber,*  whose  observations  have  been  cor- 
roborated by  later  observers. 

The  dangers  attendant  upon  corneal  ulcers,  are,  first  of  all,  the 
opacities,  the  scars,  which  even  the  slightest  of  them  are  apt  to 
lease  behind. 

Fig.  53  represents  a  section  made  through  a  deep  ulcer  in  its 
progressive  stage.  At  the  margin  of  the  ulcer  the  epithelium 
(<  )  and  Bowman's  membrane  (/>)  cease.  The  floor  of  the  ulcer 
is  seen  covered  with  pus,  which  also  infiltrates  the  corneal  tissue- 
in  the  neighborhood.  As  soon  as  cure  commences,  the  floor 
of  the  ulcer  begins  to  get  clear — i.e.,  it  becomes  gradually  less 
Covered  With  pus — until  it  is   finally  quite   free   from   it.  and  pari 
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passu  the  surrounding  infiltration  is  absorbed.  Then  the  epithe- 
lium, growing  in  from  the  margin  (m  w.  Fig.  54)  all  around, 
gradually  carpets  over  the  floor  of  the  ulcer,  and  underneath 
this  newly-formed  epithelium   the    new  tissue,  which  is  to  close 


I'"'-  S3— (Arik) 

the  loss  of  substance,  is  laid  down.  This  new  tissue,  however, 
is  not  corneal  tissue,  but  is  ordinary  connective  tissue,  and  is 
therefore  opaque.  Hence,  the  deeper  the  ulcer  has  been,  the 
more  intense  will  be  the  resulting  opacity.  Bowman's  membrane 
never  becomes  restored  over  the  cicatrix. 

m 


l-'i '..  54. — (FhcIis.) 

The  ulcers  which  are  situated  at  the  center  of  the  cornea,  in 
the  pupillary  area,  are  CQOIt  serious  for  sight  than  those  situated 
peripherally,  as  can  lx  readily  understood.  The  opacity  left  by 
a  very  superficial  ulcer  is  slight,  and  is  c.dled  a  nebula  ;  a  some- 
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\\  li.it  more  intense  opacity  is  called  a  macula  ;  and  a  very  marked 
white  scar  is  called  a  leucoma. 

Hut  a  more  serious  danger  connected  with  ulcers  of  the  cornea 
than  the  opacities  they  leave  behind  is  that  of  perforation  of  the 
cornea,  to  which  some  ulcers  are  very  prone.  For  an  account 
of  the  consequences  of  perforation  see  pp.  126,  162,  and  185  (on 
Staphyloma  Cornea;). 

In  the  treatment  of  primary  corneal  ulcers  the  student  will 
soon  perceive  that  a  bandage,  atropin,  and  warm  fomentations 
play  prominent  parts  ;  and  these  measures  alone  arc  sufficient  to 
produce  cure  in  the  less  severe  cases. 

The  bandage  should  be  put  on  with  firm  pressure,  but 
should  not  be  made  uncomfortably  tight,  the  eye  having  been 
previously  padded  out,  especially  at  the  inner  canthus,  so  that 
equal  pressure  may  be  exercised  on  the  globe  all  over.  The 
support  thus  given  to  the  cornea  and  front  of  the  eye  promotes 
the  healing  process  in  the  ulcer,  and  the  bandage  is  also  useful 
by  preventing  the  eyelids  from  rubbing  over  the  ulcer,  and  by 
keeping  small  foreign  bodies  from  it.  In  secondary  ulcers,  due 
to  severe  conjunctival  processes,  such  as  blennorrhea,  a  bandage 
ontra-indicated,  because  it  retains  the  secretion,  and  there- 
fore would  do  more  harm  than  good. 

Atropin  in  sufficient  quantities  to  keep  the  pupil  dilated  should 
be  employed.  Iritis  very  often  attends  severe  corneal  ulcers, 
and  here  the  indication  for  atropin  is  obvious.  Hut  rest  of  the 
affected  part  is,  we  know,  an  important  element  in  preventing  or 
in  curing  any  inflammation  ;  and  in  the  affections  we  are  now 
treating  of,  even  where  there  is  no  iritis,  atropin  acts  by  procur- 
ing rest  of  the  iris  and  of  the  ciliary  muscle,  the  constant  mo- 
tion of  which  would  otherwise  tend  to  augment  the  inflammatory 
process  in  the  cornea. 

Some  surgeons  use  myotics  (eserin  or  pilocarpin)  in  prefer- 
to  atropin  in  the  treatment  of  conical  ulcers.  They  hold 
that  their  power  of  reducing  the  intraocular  tension  encourages 
lie. din-  of  the  ulcers  ;  while  they  also  think  the  more  extended 
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surface  of  iris  presented  facilitates  absorption  of  the  bypopj 
But  it  is  doubtful  whetber  myotics  do  reduce  tbe  norma]  ten- 
sion, although  they  often  have  that  effect  upon  abnormal  tension  ; 
and  my  objection  t<>  them  in  these  cases  i^  that  they  increase,  I 
believe,  the  tendency  to  iritis.  Absorption  of  the  hypopyon 
will  only  come  about  when  the  cornea  begins  to  recover,  what- 

i  the  treatment   may  be.      1    am    not    singular  in   this  view 
the   use  of  eserin  in  corneal    ulcers;  yet  a  clear   indication   for 
myotics  is  given  by  the   presence  of  an   ulcer    near  the  corneal 
margin  which  has  a  tendency  t<>  perforate,  for  here  the  myosis 
Would  assist  in  preventing  prolapse  of  the  iris  should  perforation 

take  place. 

Warm  fomentations  promote  the  healing  process  by  stimulat- 
ing tissue-changes  in  the  cornea.  One  usually  orders  them  to 
be  made  with  poppyhead  water  or  camomile  tea,  although  no 
doubt  warm  water  would  be  equally  efficacious.  Hot  solutions 
of  4  per  cent,  boric  acid,  or  l  in  5000  corrosive  sublimate,  may 
1><  ns<  .I  with  advantage.  The  bandage  having  been  removed,  1 
1  oraprem  of  lint  dipped  in  the  stupe  at  about  1200  Fahr.  is  laid 
Upon  tlh  eyi  .  and  frequently  replaced  by  fresh  compresses  out 
of  the  stupe,  so  that  the  one  on  the  eye  may  be  always  hot. 
This  is  continued  for  half  an  hour  at  a  time,  and  repeated  every 
two  or  three  hours.  Or,  the  Japanese  muff- warmer  may  be 
applied. 

In  an  ulcer  of  a  purulent  or  sloughing  nature  the  insufflation 
on  its  floor  of  very  finely -divided  xeroform  powder  is  useful. 

\\  hen  more  active  measures  than  the  foregoing  are  called  for, 
the  actual  cautery,  scraping  and  paracentesis,  have  to  be  relied  <>n. 

The  actual  cautery  has  of  late  years  come  much  into  use  in 
tlu  treatment  of  serpiginous  and  other  purulent  corneal  ulcers 

Lit  arts  by  destroying  the  microorganisms,  which  keep  the  process: 
going.  Either  a  thermo-cautere,  in  the  form  of  a  very  fine 
point,  "i  the  galvano-cautcry  (Fig.  55)  may  be  employed,  .m<\ 
personally  I  prefer  tO  Work  with  the  former  To  the  galvano- 
cautcry  a  medium ■  sized  bichromate  of  potash  1  ■■  >tt U  battery  is 
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attached,  and  the  platinum  wire  brought  to  a  red-heat.     The 

eye  having  been  cocainized,  the  red-hot  cautery 
into  contact  with  the  whole  surface  of  the  ulcer. 
so  as  to  thoroughly  destroy  its  superficial  layer, 
and  special  attention  is  paid  to  any  part  of  the 
margin  of  the  ulcer  where  it  seems  inclined  to 
spread  to  as  yet  healthy  tissue.  Fluorescin  may 
be  used  to  show  the  extent  of  the  ulcerated  surface. 
The  cauterization  can  be  repeated  as  often  as  the 
progress  of  the  ulcer  makes  it  desirable.  It  is 
well  to  perforate  the  cornea  with  the  cautery,  and 
to  evacuate  the  aqueous  humor  and  hypopyon  ;  or 
this  may  be  dune  with  an  ordinary  paracentesis 
needle,  after  the  cauterization  is  completed.  My 
own  experience  of  the  cautery  in  these  cases  is 
cmely  satisfactory.  It  seems  to  give  the  best 
l>crcentage  of  cures  with  the  least  amount  of 
opacity 

Thorough  scraping  of  the  floor  of  the  ulcer  with 
a  Miiall  sharp  spoon  is  a  valuable  method,  and 
some  surgeons  prefer  it  to  the  cautery,  on  the 
ground  that  its  action  is  more  easily  restricted  to 
the  diseased  tissues.  1  have  not  found  any  diffi- 
culty in  the  management  of  the  cautery  in  this 
respect. 

Paracentesis  of  the  anterior  chamber  through 
the  floor  of  the  ulcer  is  another  most  valuable 
therapeutic  measure  for  some  corneal  ulcers,  and 
rves  a  more  routine  application  in  these  cases 
than  is  at  present  accorded  to  it  ;  the  more  so  as 
the  valuable   little  operation  is  simple  ami   danger- 

,5. — The  boll  A  luring  pushed  forward,  the  current  i*  com- 
pleted, ami  iruugh  th.   platinum  wire  which   fonns  the 
lautcn       B)    pressure  on  tin-  Imtton   B  the  current  can   be 
lenurily  intercepted  during  use  of  the  instrument. 
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leu.  Hut  there  an,  I  think,  two  imperative  indications,  two 
golden  inks,  for  its  use,  namely  .  (i)  If  there  be  great  pain.  \ 
shortly  after  Che  operation,  which  for  the  moment  increases  the 
neuralgia,  the  patient  experiences  the  greatest  relief,  and  pa 
the  first  good  night  after  many  wakeful  ones.  (2)  If  perforation 
seem  to  be  imminent.  This  may  often  be  recognised  1>> 
a  bulging  forward  of  the  thin  floor  of  the  ulcer;  but 
sometimes  tt  is  ROt  easily  foreseen,  and  if  there  be  any 
doubt  on  the  point  paracentesis  should  be  performed.  It 
is  important  to  forestall  spontaneous  perforation  of  the 
ulcer  by  this  proceeding,  because  the  opening  made  by 
the  latter  being  linear  it  heals  easily,  and  leaves  but  a 
slight  scar  without  anterior  synechia  ;  while  the  natural 
opening  would  be  a  complete  loss  of  substance,  and 
therefore  the  more  readily  involve  adhesion  of  the  iris 
in  the  resulting  comparatively  extensive  cicatrix.  Other 
indications  for  the  operation  are  increased  tension  and 
the  presence  of  a  large  hypopyon. 

Paracentesis  of  the  anterior  chamber  is  best  per- 
formed by  means  of  a  paracentesis  needle  (Fig.  56),  which 
is  a  somewhat  shovel-shaped  instrument,  with  a  shoulder 
or  stop.  If  this  be  not  at  hand,  a  small  keratome,  or  a 
*jf  broad  needle,  or  a  Graefe's  cataract  knife  will  answer 
the  purpose.  The  eye  having  been  cocainized,  a  spring- 
lid  speculum  is  inserted,  the  eye  fixed  with  a  fixation 
fort  eps,  and  the  point  of  the  paracentesis  needle  applied 
to  tlie  Hi  101  of  the  ulcer  in  such  a  way  that  the  plane  ■■(" 
the  little  blade  may  be  at  an  angle  of  about  45 °  with 
1 ....  y  that  <>f  the  floor  of  the  ulcer.  The  point  is  pushed 
gently  through  the  floor,  and  the  plane  of  the  blade  is 
then  immediately  changed,  so  that  as  the  instrument  is  being 
advanced  up  to  the  shoulder  it  may  be  almost  in  contact  with 
the  posterior  surface  of  the  cornea.  The  instrument  should  be 
withdrawn  very  slowly,  in  order  that  the  aqueous  humor  may 
flow  off  gradually,  and   not  with  a   rush       If  these  precautions 
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be  taken  there  need  be  no  danger  of  injuring  the  crystalline 
lens,  or  of  having  prolapse  of  the  iris  in  the  incision.  If  the 
latter  should  occur,  it  can  usual!)'  be  reposed  with  the  spatula. 
It  may  happen    that  when   the  needle  h  1    quite  withdrawn 

a  considerable  portion  of  the  aqueous  humor  may  still  remain 
in  the  anterior  chamber,  unable  to  escape  owing  to  the  valve-like 
closure  of  the  wound.  It  should  be  evacuated  by  making  the 
wound  gape  by  gentle  pressure  witli  a  spatula  on  its  postcrioi 
lip.  If  it  be  desirable  to  tap  the  anterior  chamber  on  the 
next  day,  it  can  be  done  by  simply  opening  up  the  wound  with 
a  spatula,  i>r  with  the  probe-like  instrument  at  the  Other  c\m\ 
of  the  handle  (Fig.  56),  without  the  aid  of  any  cutting  instrument. 
If  the  case  does  not  come  under  the  care  of  the  surgeon  until 
perforation  of  the  ulcer,  with  prolapse  of  the  iris,  has  taken 
place,  the  very  important  question  as  to  the  best  method  of 
dealing  with  the  condition  is  presented.  The  same  question 
arises  in  other  forms  of  perforating  ulcer.  If  the  loss  of 
substance  occupies  one-third  or  more  of  the  cornea,  with  cor- 
respondingly large  prolapse  of  iris,  little  can  be  done  beyond 
the  use  of  eserin — and  here  I  would  use  eserin — to  reduce  the 
intraocular  pressure,  along  with  the  application  of  a  firm  band- 
age ;  for  in  such  cases  the  formation  of  a  corneal  staphyloma  is 
almost  inevitable.  Hut  if  the  ulcer  and  prolapse  be  small  an 
attempt  may  be  made  to  free  the  iris,  so  th.it  no  anterior  synechia 
may  form,  and  in  order  that  the  cicatrix  may  be  flat  and  not 
raised  over  the  surface  of  the  cornea, and, consequently, exposed 
to  injury.  ["he  importance  of  such  an  attempt  lies  in  the  fact 
that  a  corneal  cicatrix  with  iris  entangled  in  it — not  merely 
adherent  to  its  posterior  surface — affords  a  constant  source  of 
danger,  especially  if  situated  near  the  margin  of  the  cornea  ;  for 
in  such  eyes  sudden  and  uncontrollable  purulent  inflammation 
of  the  iri>  and  choroid  may  come  on  after  an  apparently  slight 
trauma,  and  end  in  total  destruction  of  the  eye.  This  event  is 
due  to  septic  infection  reaching  the  interior  of  the  eye  through 
a  superficial   loss  of  substance,  the  direct   result  of  the  trauma. 


1  in  surgeon's  attention  should  therefore  be  directed  to  obtain  at 

least  as  flat  a  cicatrix  as  possible,  or,  still  better,  a  non-adherent 
I  n  atrix.  The  practice  which  I,  as  well  as  many  other  surgeons, 
have  commonly  followed,  is  to  draw  the  prolapsed  portion  of 
iris  slightly  forward  with  a  forceps  and  to  snip  it  off  level  with 
the  surface  of  the  cornea,  and  then  with  a  spatula  to  endeavor 
to  live  the  iris  from  any  adhesions  it  may  have  formed  with  the 
margin  of  the  ulcer.  Atropin  or  eserin,  according  to  the 
position  <•!  tin  ulcer,  is  then  instilled,  and  a  bandage  carefully 
applied,  This  proceeding  is  only  of  use  when  a  fresh  prolapse 
can  be  dealt  with,  before  cicatrization  sets  in  ;  and  the  result  is 
often  satisfactory  so  far  as  the  securing  of  a  flat  cicatrix  is 
concerned,  but  an  anterior  synechia  can  rarely  be  avoided. 

Da  Gama  Pinto  has  successfully  employed  the  following 
method  for  obtaining  a  non-adherent  cicatrix  :  Having  abscised 
the  prolapsed  portion  of  iris  as  above,  and  freed  all  adhesions  to 
the  margin  of  the  ulcer  with  a  spatula,  he  covers  the  opening  in 
the  cornea  with  a  flap  cut  from  the  bulbar  conjunctiva, — and  this 
flap  should  be  twice  as  large  as  the  opening,  in  order  to  admit 
of  its  shrinkage, — and  then  pushes  the  flap  into  the  opt  ningwith 
a  blunt  probe.  A  firm  binocular  bandage  is  applied,  but  no 
iodoform.  The  eye  is  not  dressed  until  the  third  day,  when  the 
anterior  chamber  is  often  found  restored,  the  iris  all  in  its  proper 
plane,  and  tin  conjunctival  flap  healed  into  the  ulcer.  Ultimately 
all  trace  of  the  flap  disappears,  and  an  ordinary  non -adherent 
corneal  scar  is  presented.  I  have  employed  this  method,  and  in 
each  case  with  a  good  result.  Kuhnt  also  uses  it,  and  he 
recommends,  too/  a  covering  of  the  ulcer  by  means  of  a  con- 
junctival flap  of  which  a  pedicle  is  retained,  and  which  is  drawn 
over  the  ulcer, 

from  time  to  time  different  types  of  corneal   ulcers  have  been 
;m/,  (1  .uid  described.     The  following  are  the  chief  of  them  : 

Simple  Ulcer.— This  ma>  result  from  a  slight  trauma,  or  from 

•    (Jeter  die  I  et  iverft>,irleif  do  MnJekaut  in  dtr  fraklisrken   umi  operative* 
hritiunde,  1 898. 
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the  bursting  of  a  phlyctcnula.  It  presents  the  appearance  of  a 
mtntite  and  shallow  depression  with  a  gray  floor  on  the  surface 
of  the  cornea.  There  is  circumcorneal  vascularity,  especially  at 
that  part  of  the  corneal  margin  nearest  to  which  the  ulcer  is  sit- 
uated ;  the  pupil  is  apt  to  be  contracted,  although  iritis  is  not 
present,  and  there  is  often  a  good  deal  of  pain,  lacrimatiun,  and 
pliot<  •phobia. 

Treatment  ami  Prognosis. — The  eye  is  to  be  bandaged,  warm 
fomentations  applied  several  times  a  day,  and  a  drop  of  solution 
of  .itropin  instilled  night  and  morning.  When  of  phlyctenular 
origin,  stimulation  with  the  yellow  oxid  ointment  is  indicated. 
Cure,  with  slight  opacity  remaining,  comes  about  in  a  week  or 
ten  days.  Hut  occasionally  this  form  of  ulcer  may  pass  over  to 
the  deep  ulcer. 

Deep  Ulcer. — This  is  a  purulent  ulcer,  and  commences  in  a 
purulent  infiltration  of  the  cornea.  It  forms  a  tolerably  dee])  pit 
in  the  cornea  toward  its  center,  the  floor  of  the  ulcer  being  cov- 
ered with  purulent  deposit  and  detritus,  and  the  corneal  tissue 
immediately  surrounding  it  being  somewhat  infiltrated  with  pus. 
The  ulcer  is  generally  round,  but  it  may  assume  any  shape. 
I  lypopyon  is  often  present,  and  a  marked  tendency  to  iritis  exists. 
The  pain  is  usually  very  severe,  violent  frontal  neuralgia  being  a 
common  symptom. 

This  ulcer  has  no  great  tendency  to  spread  over  the  surface  of 
the  cornea,  but  has  a  very  decided  tendency  to  perforate  through 
it  As  it  does  not  generally  attain  wide  dimensions,  the  perfora- 
tion it  may  produce  is  small,  and  gives  rise  to  a  small  adherent 
leucoma  rather  than  to  a  staphyloma.  This  ulcer  seldom  causes 
complete  loss  of  the  eye. 

t  OUSfS. — This  form  of  ulcer  is  a  frequent  one  in  purulent  con- 
junctivitis, and  it  may  be  caused  by  the  lodgment  of  foreign  bod- 
.uid  other  injuries  of  the  cornea. 

Treat  me  nt. — If  the  ulcer  be  due  to  a  conjunctival  process,  the 
latter  should  be  actively  treated. 

If  the  cause  be  other  than  conjunctival,  a  pressure  bandage  to 
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give  support  to  the  ulcer  is  important,  and  periodical  warm  t'< 'men- 
tations are  most  beneficial.  Where  the  cause  is  conjunctival 
(purulent  conjunctivitis),  neither  a  bandage  nor  warm  fomenta- 
tions can  be  used.  Atropin  should  be  instilled  several  times 
daily.     Antiseptic  applications,  especially  xeroform,  are  useful. 

Paracentesis  of  the  anterior  chamber  through  the  floor  of  the 
ulcer  is  a  proceeding  always  followed  by  improvement  in  the  con- 
dition of  the  eye,  and  is  very  important  as  a  preventive  of  nat- 
ural perforation.      The  actual  cautery,  too,  is  in  its  place  here. 

Serpiginous  Ulcer  (Ulcus  Serpens,  Saemisch's  Ulcer). — This, 
also,  is  a  purulent  ulcer,  the  characteristic  of  which  is  its  ten- 
dency to  creep  over  the  surface  of  the  cornea,  especially  in  some 
one  direction,  rather  than  to  strike  deep  into  its  tissue.  Its  posi- 
tion is  chiefly  central,  and  it  presents  a  grayish  floor,  which  is 
more  intensely  opaque  at  some  places.  One  part  uf  the  margin 
takes  the  form  of  a  curve,  or  of  several  closely-placed  curves,  and 
at  this  place  the  margin  becomes  yellowish-white  in  color  and 
Somewhat  raised,  and  the  floor  of  the  ulcer  seems  deeper  in  its 
neighborhood.  Immediately  around  the  ulcer  the  cornea  is 
slightly  opaque,  but  further  out  it  is  normal. 

The  degree  of  pain  and  irritation  varies  much,  being  almost 
absent  in  some  cases,  while  in  others  it  is  extremely  intense. 
Iritis  is  apt  to  come  on  at  an  early  period,  and  may  pass  into 
iridocyclitis.  Hypopyon  is  almost  always  present,  and  on  the 
posterior  surface  of  the  cornea,  from  the  region  corresponding 
to  the  ulcer  op  the  anterior  surface,  a  line  of  pus  is  sometimes 
sien  extending  down  to  the  hypopyon,  and  this  was  formerly 
taken  as  a  proof  that  the  hypopyon  was  formed  by  direct  trans- 
mission of  the  pus-corpuscles  through  the  cornea  from  the  ulcer. 
The  ulcer  creeps  over  the  surface  of  the  cornea  in  the  direction 
d  the  curved  and  intensely  infiltrated  margin.  At  a  stilt  later 
stage  the  whole  cornea  is  apt  to  become  infiltrated,  and  the  entire 
margin  of  the  ulcer  to  extend,  and  the  anterior  chamber  becomes 
quite  full  of  pus.  Perforation  no*  takes  place,  or  may  do  so 
somewhat    earlier.       If    the    perforation     be    small    ,\n    adherent 
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leucoma  results,  but  if  Urge  a  staphyloma  is  gradually  produced, 
or  panophthalmitis  may  immediately  follow  on  the  perforation. 

c  ausfs. — Ulcus  terpens  always  lias  its  origin  in  a  superficial 
corneal  abscess  {vtdt  p.  178),  caused  in  its  turn  by  a  trauma, 
which  has  produced,  it  may  be,  only  a  slight  abrasion  of  the 
epithelium.  In  a  large  percentage  of  the  cases  chronic  dacryo- 
Cj  otitis  is  present,  and  a  considerable  proportion  of  them  occur 
in  the  agricultural  population,  especially  in  harvest  time.  The 
ific  excitant  of  this  ulcer  is  the  pncumococcus,  which  can  be 
found  in  its  spreading  margins,  and  which  may  also  be  found  in 
the  secretion  from  the  diseased  lacrimal  sac. 

[Vogmesis. — From  the  above  description  it  will  be  seen  that 
the  process  is  a  very  severe  one  in  many  instances,  and  the 
prognosis  unfavorable;  yet  some  cases  do  recover  useful, 
although  damaged,  sight   under  careful  treatment,  if  it  has  been 

resorted  to  in  time. 

Tit  all/nut. —  If  the  case  be  not  severe,  atropin,  with  protection 
of  the  eye,  may  cure  in  a  few  days.  Here,  too,  some  surgeons 
prescribe  eserin,  and  I  am  opposed  to  its  use  (p.  125).  Warm 
fomentations  are  useful  ;  and  a  pressure  bandage,  provided  there 
be  no  dacryocystitis.  Antiseptic  measures  should  always  be 
employed,  xcroform  being  the  application  most  likely  to  prove 
of  use.  It  may  be  employed  either  in  the  form  of  a  strong 
ointment  (gr.  xxx  ad  5j)  put  into  the  eye,  or  it  may  be  insufflated 
on  the  floor  of  the  ulcer  with  a  powder-blower.  The  floor  of 
the  ulcer  may  be  washed  with  tincture  of  iodin,  a  solution  of 
sublimate  I  in  5000,  or  other  antiseptic  solutions  which  do  not 
act  as  caustics,  the  action  of  which  on  healthy  tissues  might  be 
difficult  to  control.  Scraping  the  floor  of  the  ulcer  with  a  sharp 
spoon  is  a  useful  procedure.  Hut  it  is  in  all  respects  wiser  to 
deal  uith  these  cases,  even  the  apparently  mild  ones,  actively  in 
the  very  commencement  by  means  of  one  or  other,  preferably 
the  second,  of  the  two  following  methods  : 

Saemisch's  method  consists  in  division  of  the  ulcer  with  a 
Grade's  cataract    knife.      Cocain    having   been  applied,  the  point 


of  the  instrument  is  entered  about  2  mm.  from  the  margin  of 
the  ulcer  in  the  healthy  corneal  tissue,  and,  having  been  passed 
through  the  anterior  chamber  behind  the  ulcer,  the  counter- 
puncture  is  made  in  the  healthy  cornea  some  2  mm.  from  the 
opposite  margin  of  the  ulcer.  The  edge  of  the  knife  being  then 
turned  forward,  the  section  is  slowly  completed,  The  incision 
should  divide  the  intensely  infiltrated  part  of  the  margin  in 
halves.  The  aqueous  humor  and  hypopyon  are  evacuated, 
atropin  is  instilled,  a  bandage  is  applied,  and  the  patient  soon 
gets  relief  from  pain.  Kvery  day,  until  healing  of  the  ulcer  i> 
well  established,  the  wound  must  be  opened  up  from  end  to  end 
with  the  point  of  a  fine  probe  or  spatula,  the  contents  of  the 
anterior  chamber  being  thoroughly  evacuated  on  each  occasion, 
and  atropin  instilled.  The  result  is  that,  in  a  \ust  majority  of 
cases,  the  progress  of  the  ulcer  is  arrested,  and  healing  soon 
sets  in.  The  little  operation  should  not  be  delayed  long,  but  it 
may  be  employed  with  advantage  even  in  late  stages  of  the 
process. 

But  the  actual  cautery  is  the  most  valuable  method  of  treat- 
ment for  this  ulcer.  The  infiltrated  anil  undermined  margin  of 
the  ulcer  is  the  part  which  should  be  mosl  tlmi-i  Highly  cauter- 
ized ;  but  its  floor,  if  much  infiltrated,  is  ;ils<>  to  be  dealt  with. 
The  application  of  fluorcscin  just  before  the  use  of  the  cautery  is 
of  much  value,  as  it  enables  the  operator  to  clearly  discern  the 
whole  of  the  diseased  pact  requiring  cauterization. 

A  method  of  treatment  has  been  introduced  by  Darier  *  for 
many  affections  of  the  eye,  but  chiefly  for  infective  ulcers  of  the 
cornea,  which  has  given  satisfactory  results  in  his  hands.  It 
consists  in  subconjunctival  injections  of  corrosive  sublimate. 
One-twentieth  of  a  milligramme  (0.00005  gramme)  is  injected 
under  the  conjunctiva  at  a  distance  of  about  1.0  cm.  from  the 
corneal  margin.    As  it  is  a  rather  painful  procedure,  cocain  must 


•  Awmatti   ./'  i)tuli\tii]Hey   1893,  t.   cix,    p.    1\\  ;   ibi.i>  I.    ex,   p    145    (rtsuml  of 
ratioM  opinion* );  lln  Itlatt  f.frnl.  Au^tnktilk. ,  Junuiiry,  1X04. 
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be  first  instilled.     Some  edema  of  the  conjunctiva  and  swelling 

of  the  lids  may  be  present  on  the  following  day,  but  they  soon 
subside.  The  injections  may  be  repeated  every  third  or  fourth 
day,  according  to  the  amount  of  reaction.'1  Other  surgeons 
have  not  found  the  treatment  so  beneficial  as  has  Darier,  and  I 
myself  have  not  tried  it  in  these  cases.  They  require  prompt 
relief  before  the  time  is  passed  when  relief  can  be  of  any  practi- 
cal use,  and  the  cautery  undoubtedly  affords  the  best  prospect 
of  aid  of  that  kind.  Even  the  cautery  is  too  often  ineffectual  to 
arrest  the  progress  of  the  ulceration. 

Rodent  Ulcer. — This  is  a  rare  and  extremely  dangerous 
form  of  ulcer,  and  must  not  be  confounded  with  the  serpiginous 
ulcer.  It  is  not  a  purulent  ulcer.  It  appears  as  a  small — some- 
times even  pinhead-sized — gray  infiltration  near  the  corneal  mar- 
gin, not  differing  in  appearance  from  many  a  harmless  infiltration. 
This  rapidly  ulcerates.  Other  similar  infiltrations  appear  in  the 
neighborhood  and  at  other  pails  of  the  margin,  and  ulcerate, 
and  the  ulcers  coalesce  into  one.  of  which  the  margin  nearest  the 
center  of  the  cornea  is  often  undermined,  There  is  much  pain, 
and  the  eyeball  is  injected.  The  ulcer  does  not  go  deeper  than 
about  one-third  of  the  thickness  of  the  cornea,  and  perforation 
seldom  or  never  occurs.  Occasionally  a  very  small  hypopyon 
is  present.  Before  long  the  ulcer  begins  to  heal,  and  finally 
leaves  an  intense  cicatrix  behind.  .After  a  time  more  such  ulcers 
form  inside  the  position  occupied  by  the  first  irruption,  and 
gradually,  too,  all  around  the  corneal  margin,  and  these  also 
heal,  leaving  further  opacity.  This  process  goes  on  until,  finally, 
the  whole  surface  of  the  cornea  has  been  eaten  away  and  cicatri- 
cial tissue  substituted  for  it,  its  center  being  the  last  place  affected, 
and  then  vision  will  have  become  reduced  to  perception  of  light. 
A  slight  clearing  up  of  the  corneal  opacity  may  subsequently 
take  place,  but  cannot  be  reckoned  upon.     The  disease  usually 

*  The  other  affections  in  which  this  treatment  has  been  of  service  are  :    injuries 
of  the  eyeball  (to  prevetil  infection),  keratitis  diffusa,  iritU,   choroido  retinitis,   and 
ritis. 
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comes  on  in  both  eyes,  although  there  may  be  an  interval  be- 
tween the  outset  in  each.  It  attacks  decrepit  people  of  over 
middle  life,  but  it  also  occurs  in  persons  of  apparently  robust 
health.  No  specific  microorganism  has  as  yet  been  discovered 
as  the  immediate  cause.  The  progress  of  the  disease  is  very 
slow,  as  many  weeks,  or  even  some  months,  may  elapse  before 

tile  surface  of  tile  whole  cornea  has  been  destroyed. 

1  rcatnniit. — The  general  nutrition  of  the  individual  is  to  be 
improved,  but  reliance  is  mainly  to  he  placed  on  local  treatment, 
which  should  especially  be  directed  to  the  undermined  margin. 
The  actual  cautery  affords  the  best  hope  of  arresting  the  ulcerous 
process,  and  should  invariably  be  employed.  Its  use  will  arrest 
the  disease  and  save  the  eye  in  some  few  cases.  Scraping,  tinc- 
ture of  iodin  applied  with  a  canicl's-hair  pencil,  sublimate 
lotion,  carbolic  acid,  with  a  bandage  and  the  usual  warm  fomen- 
tations, may  help  in  the  treatment.  The  covering  of  the  diseased 
part — after  it  has  been  well  cauterized — or  of  the  entire  cornea, 
with  a  conjunctiva]  flap,  is  a  measure  which  is  well  worth  the 
trial. 

Prognosis. — From  what  has  been  said,  it  is  evident  that  the 
prognosis  in  these  cases  is  very  unfavorable. 

Marginal  ring  ulcer  is  a  rare  form,  which  commences  as  B 
clean-cut,  or  but  slightly  infiltrated,  yet  rather  deep,  ulcer  at  the 
cornea]  margin.  Its  tendency  is  to  extend  along  tile  margin  of 
the  cornea  ;  and  in  some  instances  healing  takes  place  in  the 
older  parts  of  the  ulcer  while  it  is  still  progressive  at  the  newer 
puts.'  It  may  extend  all  around  the  cornea,  and  finally  give 
rise  to  complete  sloughing  of  the  latter  by  cutting  off  its  nutri- 
tion. This  ulcer  may  result  in  children  from  a  marginal  phlyc- 
tenular infiltration  (p.  147),  but  is  more  common  in  adults,  or  in 
aged  jK'ople,  whose  nutrition    has  fallen  very  low. 

Treatment. — The  actual  cautery.  Paracentesis  through  the 
ulcer,  eserin  having  been  first  instilled.  Insufflation  of  xeroform. 
Warm  fomentations.  A  bandage.  Ouinin,  iron,  and  strychnin 
internally,  with  nutritious  diet. 
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Absorption  ulcer  (Faceted  Ulcer,  Superficial  Transparent 
L'lcer)  is  the  term  applied  to  a  certain  definite  superficial  ulcera- 
tion which  is  accompanied  by  but  little  opacity  and  by  no  vascu- 
larization, and  which  is  usually  seated  at  nr  near  the  center  «>f  the 
cornea,  where  it  presents  the  appearance  nf  a  shallow  pit  about 
2  mm.  broad,  with  rounded  margin,  its  floor  being  covered  with 
epithelium.  If  the  eye  be  exposed  to  cold,  wind,  or  other  irri- 
tation, some  circumcorneal  injection  makes  its  appearance,  and 
the  eye  waters;  but  these  symptoms  soon  pass  off  again.  The 
healing  process  may  take  months  to  be  completed,  and  slight 
Opacity  remains.  Often  the  defect  is  never  quite  filled  up,  but  a 
small  facet  is  left,  which  is  liable  to  interfere  with  vision. 

The  absorption  ulcer  does  not  tend  to  perforate,  nor  to  spread 
over  the  surface  of  the  cornea. 

It  occurs  chiefly  in  childhood,  and  probably  indicates  malnu- 
trition of  the  general  system ;  some  observers,  indeed,  think 
there  is  a  close  relationship  between  it  and  phlyctenular  ophthal- 
mia. It  is  also  seen  in  granular  ophthalmia,  with  and  without 
pan  n  us. 

Treatment  consists  in  atropin  and  protection,  with  a  bandage- 
in  the  earh"  stages,  and  the  yellow  oxid  ointment  in  the  later 
Stages,      General  treatment  with  suitable  tonics  is  indicated, 

Neuro-paralytic  Keratitis — In  paralysis  of  the  ophthalmic 
division  of  the  fifth  nerve,  purulent  infiltration  with  hypopyon 
,\\u\  ulceration  of  the  cornea  is  often  observed.  It  was  formerly 
believed  that  the  fifth  nerve  had  an  influence  over  the  nutrition 
of  the  cornea,  and  hence  that  this  was  a  trophic  process;  but 
experiment  has  shown  that  this  is  not  the  case,  and  that  the 
don  is  merely  duv  to  the  loss  of  sensation,  and  consequent 
drying  and  disorganization  of  the  epithelium,  which  renders  it 
ible  for  septic  infection  of  the  cornea  to  take  place.  The 
disea-e.  therefore,  cannot  be  regarded  as  of  neuropathic  origin 
in  the  strict  sense  of  the  term. 

Treatment  consists  chiefly  in  protection  of  the  cornea  by  a 
bandage  on  the  eye.  or  by  keeping  the  lids  fastened  together 
with  a  dermic  suture. 
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Infantile  ulceration  of  the  cornea,  with  xerosis  of  the  con- 
junctiva, first  described  by  PCM  (iraefe,*  is  a  very  rare  affection, 
of  Which  a  few  cases  came  under  my  care  at  KM  (iracfe's  clinic. 
It  attacks  some  wretchedly  delicate  marasmatic  children  early  in 
the  first  year  of  life,  making  its  appearance  at  or  near  the  center 
of  the  cornea.  Iritis  always  supervenes  in  severe  cases.  That 
portion  of  the  bulbar  conjunctiva  which  is  exposed  in  the  palpe- 
bral aperture  at  either  side  of  tile  cornea  undergoes  slight  epithe- 
lial xerosis,  as  in  functional  night-blindness,  due  to  retinal  ex- 
haustion. (See  Chap,  xvii.)  Sometimes  the  xerosis  of  the  con- 
junctiva is  absent,  t  Ulceration  of  the  cornea  soon  comes  on, 
through  necrosis  of  the  layers  lying  over  an  interstitial  infiltra- 
tion ;  and  this  ulceration  spreads  until  it  invokes  the  whole  of 
the  cornea,  except  a  very  narrow  margin.  Finally,  perforation, 
with  prolapse  of  the  iris,  and  panophthalmitis  may  supervene. 

Both  eyes  become  affected  as  a  rule,  although  the  disease 
usually  attacks  one  eye  some  time  before  its  fellow.  The  patients 
almost  always  die  of  diarrhea,  pneumonia,  etc. 

Cause. — Streptococci  have  been  found*  in  the  corneal  ulcer 
and  in  the  conjunctiva,  while  a  general  invasion  of  the  vascular 
system  of  the  whole  body  is  also  present  To  the  latter  circum- 
stance are  referred  the  symptoms,  which  lead  to  a  fatal  termina- 
tion. 

Treatment  is.  unfortunately,  of  very  little  avail ;  but  warm 
fomentations,  and  the  use  of  non-irritating  antiseptic  lotions,  etc., 

are  indicated,  along  with  an  antiseptic  bandage.     Such  mean 
may  possibly  promote   improvement  of  the   general   system   are 
nbv  iously  i  ailed  for. 

Herpes  Corneae  Febrilis  —  Not  only  in  herpes  zoster  oph- 
thalmicus, but  also  in  herpes  febrilis  (or  catarrhalis)  is  a  vesicu- 
lar eruption  liable  to  occur  on  the  cornea.  According  to  the 
late  Professor  Horner,  herpes  cornea-  febrilis  is  a  rather  common 


*  A.  von  Grarft's  Ar<hiv,  xii,  ii,  p.  250. 

I    RohnM  Spu-i-i,    Tram.  Ofhlh.  So,:  In.  A..  \..l.  mm,  p.  45- 

1    LdMC  uxl  \\  ngeiimanii,  A.  von  (Sr./r/Si  Arthiv,  \»\n,  iv,  | 
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iuMi,  and,  Ik-  believed,  is  often  not  recognized  by  ophthalmol- 
ogists because  it  usual!}'  first  comes  under  their  notice  when  the 
Hilary  ulcers  have  formed.  The  following  is  Horner's  de- 
scription of  the  disease  : 

(  >n  the  surface  of  the  cornea  of  one  eye  is  formed  a  group  of  clear 
tes,  each  from  0.5  to  1.0  mm.  in  diameter,  their  appearance 
being  accompanied  by  much  lacrimation,  but  without  any  swell- 
ing of  the  eyelid.  They  usually  form  in  a  line,  which  runs  ob- 
liquely across  the  cornea,  or  sometimes  in  a  vertical  direction. 
Now  and  then  they  are  arranged  in  trefoil  shape  or  in  a  circle. 
The  covering  of  the  vesicles  is  short-lived,  and,  as  already  re- 
marked, the  resulting  ulcer  is  that  which  the  surgeon  usually  first 
Even  it,  however,  is  thoroughly  characteristic.  On  the 
surface  of  the  clear  cornea  is  an  irregular  loss  of  epithelium, 
along  the  margins  of  which  may  still  sometimes  be  seen  the 
shreds  of  the  late  covering  of  the  vesicle.  The  margin  of  the 
region  which  is  bared  of  its  epithelium  is  dentated,  and  can  only 
be  mistaken  for  a  traumatic  loss  of  epithelium.  The  latter,  how- 
ever, would  never  present  the  peculiar  "  string-of-beads  "  appear- 
ance. The  floor  of  the  loss  of  substance  is  formed  by  the  super- 
ficial lasers  of  the  cornea,  anil  the  anesthesia  of  the  cornea  is 
confined  to  this  place,  and  does  not,  as  in  herpes  zoster,  extend 
to  the  rest  of  the  cornea.  The  tension  of  the  eye  is  generally  re- 
duced. Under  favorable  circumstances  this  loss  of  epithelium 
may  be  rapidly  repaired  ;  although  even  then  more  slowly  than 
on<  of  equal  dimensions,  but  of  traumatic  origin.  Usually  the 
healing  process  is  slow  ;  and  sometimes  more  or  less  intense 
opacities  form  in  the  area  and  at  the  margin  of  the  ulcer,  with 
hypopyon,  iritis,  etc.,  and  the  loss  of  substance  becomes  deep, 
with  a  dentated  margin.  This  more  unfavorable  course  is  the 
result  of  secondary  infection  of  the  ulcer. 

The  subjective  sensations  are  those  of  a  foreign  body  in  the 
with  lacrimation  and  photophobia,  and  arc  relieved  imme- 
diately after  the  bursting  of  the  vesicles. 

The   vesicular  eruption   is   often   regarded  as  irritation  from  a 
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foreign  body  merely  ;  or,  occurring  in  llic  course  of  a  serious 
disease  (pneumonia,  typhoid  fever,  intermittent  fever,  etc.),  it 
passes  wholly  unnoticed,  and  its  relationship  to  the  latter  re- 
mains unrecognized. 

The  only  affection  for  which  herpes  cornea:  is  likely  to  be 
mistaken  is  phlyctenular  keratitis  ;  but  the  clear  elevated  vesi- 
cles will  readily  be  distinguished  from  the  flatter  grayish  man 
of  cells  which  form  the  phlyctcnc.  In  herpes  there  is  never — 
although  often  in  phlyctenular  keratitis — a  vascularization  of  the 
cornea.  The  shape  of  the  loss  of  epithelium  after  bursting  ofa 
herpes  vesicle  is  characteristic.      Phlyctenular  keratitis    is   a   dis- 

easc  of  childhood,  while  herpes  cornea:  is  rare  under  puberty. 
The   derangements  of  the  system  in  which   herpes   cornea; 

febrilis  occurs  are  naturally  those  in  which  herpes  febrilis  labii, 
nasi,  etc.,  are  found.  These  are  more  especially  the  inflamma- 
tory affections  of  the  respiratory  tract,  from  an  acute  catarrh  of 
the  Schneiderian  mucous  membrane  to  a  severe  pneumonia.  I  In 
two  occasions,  with  an  interval  of  three  years,  Professor  Horner 
saw  herpes  cornea;  occur  in  the  course  of  an  attack  of  pneu- 
monia in  a  boy.  In  just  such  cases  herpes  on  the  lips,  ala  nasi, 
external  ear  and  eyelid  of  the  same  side  are  found  ;  and  in  a 
case  of  double  pneumonia  in  an  adult  occurred  the  only  binocu- 
lar herpes  cornea:  which  Professor  Horner  had  seen.  He  ex- 
plicitly states  that  he  had  seen  herpes  cornea-  in  connection  with 
whooping-COUgh,  and  often  with  intermittent  and  typhoid  fever*, 
Hut  primary  herpes  cornea; — /.<.,  unconnected  with  any  other 
disease — -is  occasionally  met  With  J  and  some  patients  are  liable 
to  recurrent  attacks  of  it.  It  is  accompanied  by  severe  neural- 
gia in  the  frontal  and  temporal  regions,  and  pain  on  pressure  of 
the  supraorbital  notch  may  be  present  There  is  much  lacrima- 
tion.  The  Upper  lid  is  red  and  swollen.  1  lie  bulbar  conjunc- 
tiva, especially  around  the  cornea,  is  much  infected,  and  there 
may  be  a  few  vesicles  on  it.  (her  the  surface  of  the  cornea, 
but  sometimes  confined  to  some  one  district  of  it,  there  are  a 
number   of  minute    \,  .me    shreds  of  epidermis — the   re- 
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mains  of  ruptured  vesicles — and  round  grayish-white  superficial 
infiltrations  not  larger  than  a  pin's  head.  The  mucous  mcm- 
braiie  of  the  nostrils  is  also  apt  to  be  attacked,  causing  swelling 
of  it,  with  much  secretion,  and  the  formation  of  scabs. 

Treatment aX  an  early  stage,  before  the  vesicles  have  burst  or 
the  loss  of  substance  has  become  infiltrated,  consists  in  protec- 
tion of  the  eye,  and,  when  infiltration  has  set  in,  in  disinfection, 
with  protection.  If  the  vesicles  give  great  pain  the}-  nun  If 
ruptured  by  dusting  a  little  calomel  into  the  eye,  or  by  brushing 
it  with  a  camel 's-hair  pencil  wet  with  solution  of  boric  acid, 
after  which  a  well-fitting  antiseptic  bandage  is  applied.  Cocain 
is  valuable  in  these  cases  for  relief  of  the  pain,  Atropin  and 
warm  fomentations  should  also  be  employed,  and  a  weak  yellow 
oxid  ointment  is  of  use  in  some  cases.  Where  the  nostrils  are 
affected,  weak  sublimate  or  other  antiseptic  washes  should  be 
applied  to  the  Schneiderian  mucous  membrane. 

Filamentary  Keratitis!  Fadchen-Keratitis). — Thisis  very  rare. 
1  have  had  two  cases  under  my  care.  A  case  is  described  by 
Mr.  Batten.*  It  may  occur  with  or  without  superficial  injury  to 
the  cornea.  Its  name  is  <Au<:  to  the  fine  threads,  like  twisted 
spun-glass,  several  of  which  hang  from  the  surface  of  the  cornea, 
and  give  the  condition  its  characteristic  appearance.  These 
threads  never  reach  a  length  of  more  than  3  or  4  mm. 

Different  views  are  held  as  to  the  mode  of  origin  ul  the 
threads.  Fischer  and  UhthorT  t  have  observed  that  small  vesicles, 
with  clear  or  turbid  contents,  appear  in  groups  upon  part  of  the 
cornea,  then  burst,  and  from  the  center  of  each  resulting  depres- 
sion a  thread  hangs  out.  The  onset  of  the  vesicles  is  accom- 
panied by  much  pain  and  photophobia,  and  probably  has  its 
cause  in  some  affection  of  the  fifth  nerve.  The  duration  of 
an  attack  is  usually  short,  but  there  may  be  several  relapses  at 
brief  intervals,  and  finally  the  process  ceases  without  permanent 
damage   to  the    cornea.     These   same    authors    hold    that    the 

*   Tram,  Ophlkul.  Soi-.,  Vol.  xix,  p.  35. 
t  Bericht  li.  Ophthal.  Garl/s.h.,  1889. 
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threads  arc  composed  of  the  peculiar  fibrinous  contents  of  the 
vesicles.  But  it  lias  been  proved  now  beyond  doubt  by  the 
investigations  of  Hess*  and  Xuelf  that  the  threads  are  com- 
posed of  twisted  proliferating  epithelial  cells,  each  thread  ending 
in  a  bulbous  enlargement  caused  by  degeneration  of  the  epithe- 
lium. A  peculiar  diseased  condition  of  the  corneal  epithelium 
precedes  the  formation  of  tin-  vesicles  and  threads.  Leber  now 
admits  the  epithelial  origin  of  the  filaments,  although  he  originally 
believed  them  to  be  fibrinous  products. 

I'tidtHicnt. — Protection  of  the  esc  with  a  bandage  is  important 
\liopin.      Tile   instillation  of  a   3  per  cent,  solution  of  chlorate 
of  ammonium  into  the  eye  every  two  hours,  by  which   the  ex- 
foliation of  (lie  epithelial  growth  is  promoted  and  hastened. 

Bullous  Keratitis. — Bulla.-  very  rarely  form  on  the  cornea. 
They  are  seldom  the  primary  condition,  but  usually  depend  on 
an  interstitial  diseased  process  in  the  cornea.  This  process 
may  itself  be  a  primary  disease;  but  more  commonly  it,  too,  is 
odary  to  deep  changes  in  the  eye,  such  as  absolute  glau- 
coma, iridocyclitis,  etc.  I  have  a  few  times  seen  bullae  form  en 
the  cornea  of  otherwise  sound  eyes  in  persons  whose  health  was 
in  a  debilitated  state.  The  formation  of  a  bulla  is  attended  by 
much  pain  and  photophobia,  which  disappear  as  soon  as  the 
bulla  ruptures.  One,  or  more  than  one,  bulla  may  form  at  a 
time.  After  a  day  or  two  they  rupture,  and  their  walls  then 
hang  in  shreds  from  the  surface  of  the  cornea,  and  the  seats  of 
the  bulla:  present  shallow  depressions.  These  losses  of  sub- 
stance heal  without  leaving  any  permanent  opacity.  After  an 
interval  of  days  or  weeks  another  crop  of  bulla.-  appears,  anil 
runs  the  same  course. 

Treatment. — The  bulla;  should  be  opened,  and  their  walls 
snipped  away  a  ith  scissors,  and  a  bandage  applied.  The  re- 
current attacks  may  cease  after  a  length  of  time,  but  so  far 
as  treatment  can  influence  them  it  can  only  be  done  by  relieving 


•  A.  V9H  Gratft't  Artkiv,  xxxviii,  i,  p.  160;  Mi/.,  \xxix,  ii,  p.  199. 
I      tr.hi;,-  ./'  Oplitkatmotogii,  xiii.  iv.  p.   I93, 
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tin  process  in  the  cornea  which  gives  rise  to  them.  If  it  be  a 
primary  process,  warm  fomentations,  atropin,  and  a  bandage, 
with  remedies  directed  to  correction  of  any  fault  in  the  general 
state  of  the  health  which  ma)-  exist,  are  suitable  ;  or  if.  as  is 
more  common,  a  deep  ocular  process  (glaucoma,  etc.)  be  the 
cause,  the  recognized  treatment   for  this  latter  must  be  adopted. 

Dendriform  (&Mpw, a  tree)  Keratitis. — This  is  a  rare  affection, 
to  which  attention  was  first  drawn  by  Hansen  Grut,  of  Copen- 
hagen. It  is  a  very  superficial  and  chronic  ulceration,  with  but 
little  infiltration  of  its  margins  or  floor,  and  presents  the  appear- 
ance of  a  fine  groove  on  the  cornea.  It  spreads  chiefly  over  the 
central  region  of  the  cornea  by  throwing  out  branches  on  either 
side.  The  pain  and  irritation  are  sometimes  severe,  and  again 
but  slight  or  quite  wanting.  Some  permanent  opacity  often 
remains  when  cure  has  been  effected 

The  cause  has  not  been  definitely  ascertained,  but  the  peculiar 
progress  of  the  affection  renders  it  almost  certain  that  some 
special  fungus  is  engaged. 

It  must,  however,  be  stated  that  the  opinion  is  strongly  held 
by  some  that  these  ulcers  result  from  an  herpetic  eruption  on 
the  cornea — in  short,  that  they  are  the  ulcers  observed  by  Hor- 
ner as  tin  result  of  herpes  cornea:  febrilis  (p.  1 7 j ). 

Treatment. — Scraping  with  a  sharp  spoon,  with  the  subsequent 
application  of  1  in  1000  solution  of  corrosive  sublimate  to  the 
cornea,  is  recommended  by  some;  also  the  application  of  pure 
carbolic  acid  to  the  ulcer  with  a  fine  came!'s-hair  pencil,  care 
being  taken  to  confine  it  to  the  ulcer;  and  the  actual  cautery  is 
of  great  use.  Hut  I  can  strongly  recommend  the  application  of 
absolute  alcohol,  which  I  find  affords  a  certain  and  rapid  cure. 
A  ^mall  bit  of  lint  is  folded  to  a  point,  and  the  latter  is  dipped 
in  the  alcohol.  The  ulcerated  portion  of  the  cornea  is  then 
rubbed  with  the  point  with  such  pressure  as  to  take  away  the 
epithelium,  and,  so  far  as  possible,  the  rest  of  the  cornea  is 
avoided  Immediately  afterward  the  conjunctival  sac  is  freely 
washed  "nt  with   sterilized   salt   solution,  to   remove  .ill   surplus 
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alcohol,  which  would  increase  the  subsequent  pain.  Usually 
one  application  is  sufficient  to  produce  cure,  but  some  cases 
require  it  to  be  repeated  at  intervals  of  four  or  five  days. 

I  have  also  found  the  application  of  a  fine  point  of  sulphate  of 

copper  to  the  ulceration  produce  a  cure.  It  is  less  painful  than 
the  alcohol,  and  its  action  is  easily  confined  to  the  ulcerated  part. 

(/>)  Non-U [.<  KKAii vk  Inflammations  of  rui  Corkea. — Ab- 
scess.—  This  affection  is  on  the  borderland  between  the  ulcera- 
tive and  non-ulccrative  inflammations  of  the  cornea  ;  for  in  one 
case  it  will  result  in  an  ulcer — usually  the  ulcus  serpens — while 
again  it  will  run  its  course  without  ulceration.  The  abscesses 
which  are  seated  in  the  more  superficial  layers  are  those  which 
go  on  to  ulceration  ;  those  in  the  deeper  layers  are  less  likely  to 
do  so. 

Abscess  differs  from  infiltration  in  that  tin  pus  which  forms  it 
destroys  the  true  corneal  tissue — the  fibrillar  and  fixed  corpus- 
cles— and  tines  not  merely  lie  between  them. 

Signs  and  Symptoms. — The  appearance  presented  is  that  of  a 
yellowish  circumscribed  opacity,  more  intense  at  its  margin  than 
at  its  center,  seated  at  or  near  the  middle  of  the  cornea,  and  sur- 
rounded by  a  light  gray  zone.  It  is  usually  round  in  shape,  but 
when  situated  near  the  edge  of  the  cornea  it  is  apt  to  becrescen- 
tic.  The  surface  of  the  cornea  just  over  the  abscess  is  at  fust  ■ 
little  elevated    over  the   general    surface,  but    later  on   becomes 

Battened,  owing  to  a  falling-in  of  the  normal  layers  anterior 
to  tin  abscess  ;  and  the  epithelium  of  the  flattened  part  ha 
dull,  breathed-on  look.  The  rest  of  the  cornea  may  also  lose 
its  brilliancy,  although  in  a  much  less  degree.  Hypopyon  and 
iritis  are  constant  attendants  upon  corneal  abscess.  There  is 
much  injection  of  the  conjunctival  and  ciliary  blood-vessels. 
Severe  pain  in  and  about  the  eye  and  blepharospasm  are  com- 
mon. Occasionally  a  corneal  abscess  will  be  attended  by  but 
little  pain  or  other  irritation. 

Progress. — The  abscess  spreads  through  the  cornea,  usually  in 

some  one  direction,  and  this  direction  is  indicated  b)  the  yellow 


i-h  opacity  l>cing  more  intense  at  the  advancing  side  of  the 
abscess.     Before  long,  if  the  abscess  be  superficial,  the  layers  of 

cornea  covering  it  come  away,  and  the  c li t i> xi  is  changed  into 

that  of  the  ulcus  serpens  already  described,  The  deeper  ab- 
scesses spread  through  the  cornea  more  or  less  widely,  and 
ultimately  become  absorbed,  without  having  caused  ulceration. 
But  even  these  abscesses  leave  considerable  opacity  behind.  The 
process  which  ends  in  ulceration  is  the  more  common  of  the  two. 

Etiology. — Abscess  is  the  result  of  infection  of  the  cornea  with 
pyogenic  organisms,  which  reach  it  either  from  without,  through 
some  traumatic  loss  of  substance  of  the  corneal  epithelium,  or 
from  within,  by  the  agency  of  the  blood.  The  microorganisms, 
which  are  introduced  through  a  superficial  hiss  of  substance, 
may  either  have  been  on  the  foreign  body  which  produced  the 
injury,  or  the)-  may  have  been  present  in  the  conjunctiva!  sac. 
Infection  through  the  blood  is  occasionally  seen  in  some  acute 
exanthematous  diseases,  such  as  scarlatina,  measles,  and  small- 
pox ;  more  especially  in  the  latter  in  its  convalescent  stage. 

Treatment. — Atropin,  warm  fomentations,  and  a  bandage. 
Hut,  if  these  mild  measures  do  not  in  a  day  or  so  arrest  the 
progress  of  the  abscess,  resort  must  be  had  to  the  actual  cautery. 

Diffuse  Interstitial,  or  Parenchymatous,  Keratitis. — This 
affection  occurs  most  commonly  between  the  ages  of  five  and 
fifteen.  It  usually  commences  at  some  one  part  of  the  margin 
as  a  light  grayish  opacity,  accompanied  by  slight  injection  of  the 
ciliary  vessels.  The  rest  of  the  corneal  margin  soon  becomes 
similarly  affected  ;  and  then,  gradually,  the  opacity  extends  con- 
centrically into  the  cornea,  or  does  so  by  sending  in  processes 
which  afterward  become  confluent.  In  this  way  the  whole 
cornea  becomes  affected  by  degrees,  and  its  epithelium  acquires 
the  breathed-on  or  ground-glass  appearance  which  is  seen,  also, 
in  acute  glaucoma.  The  opacity  lies  in  the  deep  layers  of  the 
true  cornea,  and  is  slightly  more  intense  in  spots  here  and  there. 
It  is  sometimes  only  a  very  light  cloud,  while,  again,  the  cornea 
may  be  so  opaque  as  to  render  the  iris  quite  invisible.     When 
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the  whole  cornea  baa  become  opaque  it  begins  to  dear  up  at  the 

margin,  and  the  central  portion  becomes  even  more  opaque  than 
the  margin  had  ever  been — a  fact  which  shows  that  the  very 
cells  which  entered  the  cornea  at  its  margin  have  advanced  to 
its  center.  The  clear  margin  gradually  increases  in  width  until 
only  a  rather  intense  central  Opacity  is  left.  This  central  opacity 
slowly  breaks  up  and  becomes  absorbed,  but  not  always  com- 
pletely, and  then  considerable  and  permanent  impairment  of 
vision  may  remain.  Occasionally  the  opacity  commences  at  the 
center  of  the  cornea  and  extends  toward  the  margin,  which  it 
often  does  not  reach  before  clearing  commences 

New  vessels  form  in  the  cornea  in  its  posterior  layers,  but  the 
degree  of  vascularization  varies  greatly  in  different  cases.  In 
some  cases  the  presence  <>f  vessels  can  only  be  ascertained  by 
careful  examination  with  a  magnifying  glass  or  the  cornea! 
microscope,  while  in  Others  the  new  vessels  are  present  in  great 
numbers,  and  can  be  readily. seen  with  the  naked  eye.  In  other 
cases,  again,  close  leashes  of  vessels  follow  the  tongues  of  opacity 
into  the  cornea,  giving  rise  to  the  appearance  known  as  the 
"  salmon  patch." 

In  severe  cases  iritis  .ou\  choroiditis  arc  near!)  always  present) 

although  the  latter  is  not  observable  until  the  COmea  has  become 

clear  enough  to  admit  of  an  ophthalmoscopic  examination.    The 

disease,  indeed,  must  be  regarded,  Strictly  speaking,  as  one  of 
the  uveal  tract,  to  which  the  posterior  layers  of  the  cornea, 
which  are  mainly  diseased,  belong. 

The  tu<>  forms  above  described,  one  commencing  at  the 
margin,  the  other  at  the  center  of  the  cornea,  and  more  or  less 
vascularized,  but  for  the  most  part  ultimately  occupying  the 
entire  cornea,  are  those  we  are  wont  to  find  in  children  mu\ 
young  adults,  and  which,  as  will  just  now  be  stated,  have  con- 
genital  syphilis  as  their   usual   cause       Hut  in  older  persons,  up 

to  thirty  or  thirty  five,  interstitial  keratitides  of  milder  forms  are 

in.  i  with.  These  ran  ly  occupy  more  than  a  small  region  of  the 
COmea,  generally  toward    its    center,  either    as    a    patch    or   as   a 

ring  of  opacity,  ami  with  little  or  no  vascularization. 
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The  affection  is  often  accompanied  by  a  good  deal  of  pain  and 
blepharospasm,  especially  in  the  severe  vascular  forms,  and  there, 
too,  the  tension  of  the  eye  is  apt  to  be  temporarily  reduced. 

The  acute  stage  of  the  disease  lasts  from  six  to  eight  weeks, 
or  longer.  Hut  the  entire  process  may  not  be  completed  for 
many  months,  and  in  one  case  which  I  saw  the  opacity  did  not 
begin  to  clear  away  for  eleven  months  after  the  cornea  was  first 
attacked,  the  whole  process  extending  over  a  period  of  two 
\  era 

Both  eyes  invariably  become  affected,  although  not  always  at 
the  same  time,  the  second  eye  being  often  not  attacked  until  the 
inflammation  in  the  first  has  made  some  progress,  or,  perhaps, 
not  until  it  has  undergone  cure.  It  is  important  to  acquaint  the 
patient  or  his  parents  with  the  likelihood  of  this  course  of  events 
in  the  very  commencement  of  his  treatment. 

In  adults  usually  one  eye  alone  is  attacked,  iritis  is  rare,  the 
duration  of  the  process  is  comparatively  short,  and  the  complete 
clearing  up  is  relatively  Frequent 

Causes. — The  affection  is  more  common  in  girls  than  in  boys, 
and  most  frequently  appears  during  second  dentition,  when  the 
upper  incisors  are  being  cut,  or  at  puberty.  It  depends  upon 
some  serious  derangement  of  the  general  nutrition  ;  and  this,  in 
Over  50  per  cent,  of  the  cases,  is  inherited  syphilis — a  fact  which 
uas  first  pointed  out  by  Mr.  Jonathan  Hutchinson,  The  chil- 
dren are  often  thin,  anemic,  and  of  stunted  growth,  with  flat 
>  ,  cicatrices  at  the  angles  of  the  mouth,  often  more  or  less 
deaf;  and  the  pecuiiarites  of  the  incisor  teeth,  so  well  known 
from  Mr.  Hutchinson's  description,  are  present  in  about  one- 
half  of  the  cases. 

Occurring  in  adults,  the  affection  is  rarely  due  to  inherited 
Syphilis,  although  acquired  lues  may  sometimes  be  taken  as  its 
cause  ;  while,  again,  it  will  often  be  impossible  to  assign  any 
origin  for  it  other  than  the  universal  one  of  exposure  to  cold, 
etc.      Von    Hippel      is  of  opinion   that   some   rases  are  due    I" 
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tubercular  disease.  lie  found  microscopic  appearances,  very 
suggestive  nl"  tubercle,  in  tlie  iris  .mi]  deeper  parts,  in  an  eye 
With  interstitial  keratitis. 

Prognosis.  —  In  children — in  view  of  the  possibility  of  an  in- 
complete clearing  of  the  cornea  and  the  irregularity  of  its  sur- 
face which  the  process  may  cause,  as  well  as  of  the  serious 
complications  liable  to  supervene,  -nu]  which  may  completely 
annihilate  vision — the  prognosis  must  be  guarded  (although  by 
no  means  hopeless)  in  those  cases  where  the  opacity  is  very 
intense,  or  where  there  is  much  vascularity.  Yet  in  the  milder 
cases  a  very  favorable  prognosis  may  be  given.  I  have  never 
seen  the  affection  recur,  but  it  is  said  to  do  so  very  rarely. 

In  adult9,  as  stated,  the  prognosis  is  much  more  favorable. 

Treatment.  —  In  the  early  stages  no  irritants  should  be  locally 

applied.     Atropin  is  important  for  die  prevention  of  iritis  or  of 
posterior  synechia  ;  and  the  use  of  radiant  lu at,  in  the  form  of 
hot  poultices  or  fomentations,  or  the  Japanese  warmer,  promotes 
the   nutrition    of"  the  cornea  and  hastens  the  cure  by  absorption 
of  the    celluar   elements   which    form    the    opacity.      When    the 
acute  stage  is  ended   the  yellow   oxid    ointment    may    be    em- 
ployed   with    benefit  for   stimulating  the  absorbents  to  carry  off 
what  remains  of  the  opacity.      Massage  may  be   used   with    ad- 
vantage  in  both   stages  to  disperse  the  infiltration.      In   severe 
cases  I  would  advise  a  course  of  mercurial  inunctions,  continued 
for  several  weeks,  can-  being  taken    not   to    allow    stomatitis  to 
exceed    very    moderate   bounds.      In   mild  cases  a  tonic  plan  of 
treatment,    with    iodid    of  iron   and   cod-liver    oil,    is    the    most 
suitable. 

In   adults,  where   it   is   desirable  to  use  mercurial  treatment,  a 

i    method    is    the    hypodermic    injection    of    perchlorid    of 

mercury  (^   to   17',,   gr.)    once  a    day.      h'rom  this   I   have   had 

satisfactory  results  ;  but  mercurial  inunctions  also  answer  well, 

and  are  less  painful. 

Counter-irritation,  in   the   form   of  blisters   to  the  temple  or  a 
seton  in  the  scalp,  is  extensively  employed   by   some   surgeons. 
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I  have  never  adopted  this  treatment,  as  1  doubt  its  value,  and 
am  loth  to  add  a  worry  to  the  troubles  inseparable  from  so 
wearisome  a  disease. 

Keratitis  Punctata. — Until  recent  years  this  term  was  only 
given  to  a  condition  which  occurs  in  cyclitis,  in  iridocyclitis,  and 
in  sympathetic  ophthalmitis,  and  which  is  never  a  primary  dis- 
of  the  cornea.  It  will  be  considered  under  those  headings 
(Chap.  \)  ;  and  it  need  only  here  be  stated  that  it  consists  in  the 
deposit,  in  the  form  of  fine  dots  on  the  back  of  the  cornea,  of 
lymph  derived  from  inflamed  portions  of  the  uveal  tract,  mainly 
from  the  inflamed  ciliary  processes 

I'uchs*  has  described  a  form  of  keratitis  which  he  terms  A\ni- 
titis  punctata  superficialis,  and  which  has  a  good  claim  to  that 
name  It  begins  with  the  symptoms  of  an  acute  conjunctivitis. 
Either  at  the  saint-  time,  or  sonic  1  lays  or  weeks  afterward,  mi- 
nute gray  spots  may  be  seen  in  the  superficial  layers  of  the  cor- 
nea, the  epithelium  over  the  spots  being  somewhat  raised  up. 
I  he  spots  ire  often  arranged  in  groups  or  rows,  and  may  be 
scattered  over  nearly  the  entire  cornea,  or  else  confined  to  its 
central  region.  There  may  be  altogether  only  .1  very  few  of 
them,  or  there  may  be  a  hundred  or  more,  and  one  or  both  eyes 
may  be  affected.  The  initial  irritative  symptoms  soon  disappear, 
but  the  spots  themselves  remain  for  many  weeks,  or  longer,  and 
finally  fade  away  entirely.  It  is  more  common  in  young  people 
than  in  later  life,  and  usually  in  connection  with  a  catarrh  of  the 
air  passages,  but  it  is  not,  by  reason  of  this,  to  be  confounded 
with  herpes  of  the  cornea.  The  spots  are  often  very  faint,  and 
hence  can  easily  be  overlooked,  unless  searched  for  with  the 
oblique  lij^lit.  In  this  country  the  affection  is  rather  rare,  but  I 
have  seen  several  cases  of  it. 

Tits  treatment  should  consist  in  atropin,  bandage,  and  warm 
font  ntationv 

Sclerotizing  opacity    of   the  cornea  sometimes   complicates 
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iiis,  affecting  the  cornea  in  the  neighborhood   of  the  scleral 

H  flection,   but    not  extending  more  than  2  to  3   mm.  into  the 

.mi  11.. 1.    except    in    very    severe   cases.      It   is  an    intense    white 

Opadt]    -itu.it.il  in   the   true  cornea,  and   is  apt  to  remain  as  a 

l»  mi. in.  nt  opacity,  even  when  the  scleritis  undergoes  cure.      In 

■  1  .     ol     '  ll  ro  keratitis  iritis  is  often  present. 

■'iiinit. — Warm  fomentations,  massage,  and  the  treatment 

..I    whfttevei    diathesis  (rheumastism,  syphilis)   may   be   taken  as 

1    In  the  scleritis. 

Kihbon-like  Keratitis  (Transverse  Calcareous  Film  of  the  Cor- 

I    il<  in  mis  [-'ilni  of  the  Cornea). — This  is  an  alteration  which 

...  .  hi-.  .  In.  IK   m  the   cornea,- of  eyes  destroyed  by  severe  intra- 

01  11I  11  pi  mch  as  iridocyclitis,  sympathetic  ophthalmitis, 

ulnui  otu.i,  it.        It  also  occurs  as  a  primary  disease  in  some  per- 

..11    oi    ,iiK  .nurd  life.      In  these  latter   instances  glaucoma  often 

.  .inn-,  on  it  •!  later  period — it  does  not  always  do  so.     The  dis- 

.  1 11  pies  that   transverse  strip   of  the   cornea  which   is   un- 

I..I  hi  tin    commissure  of  the  eyelids  during  waking,     It 

II)  .  eminences  on  the  inner  margin  <>(  the  cornea,  but  soon 

i|.|..  ,ii'.  ,ii  the  outer  margin,  and  advances  from  each  direction 
tow, ml  1I1.  center,  where  the  two  sections  join.     It  presents  the 

i|.|..  .11.1 1    1   grayish-brown  opacify,   with,  in  most  ca 

,.lin,  .  ||<  ireoiw  deposits  in  and  under  the  epithelium.     In  blind 

,\.      win.  I nstantly  rolled  upward,  the  opacity  is  found 

n.. 1  in  ih.  central  tranaverse  section  of  the  cornea,  but  in  the 

,  ,1  l..u.  1  third.       Leber  puts  forward*  the  view  that  an  ab- 

•1 1  ills   ibundanl  supply  of  phosphate  of  lime  in  the  blood 

ni.i  uuiiiin.  fluid  ol  the  cornea  is  the  cause  of  this  condition, 
ih,    r*pid  ,  v  i|... ilium  on  the  exposed  part  of  the  cornea  being 

ihl    1.  1  oil  "I'n   the  deposit  takes  place  there.      The  deposit  is  at 

111  lulu. in. .  but  later  on  it  may  appear  in  the 

til  ih.  tin.  1  inn.  .1,  and  in  the  epithelium. 

,i„,,\,  in.  nt  may  be  effected  by  scraping 
,u  i)  ill  id  r-'t 
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1. 1  i  \>iks  of  tiik  Cornea. 

Staphyloma  of  the  cornea  is  the  result  of  ,1  perforating 
ulcer  of  the  cornea.  The  ulcer,  having  healed,  may  present  a 
weak  cicatrix,  which  becomes  bulged  forward  by  even  the 
normal  intraocular  tension  (Figs.  57  and  58).  If  the  iris  be  not 
involved  in  this  cicatrix  the  anterior  chamber  will  be  made 
deeper  (Fig.  58). 

Staphyloma  cornea.-,  in  which  the  iris  is  involved,  is  probably 
.1  more  common  condition  than  the  above. 

When  the  ulcer  is  large,  a  correspondingly  large  portion  of 
iris  is  liable  to  become  prolapsed  into  it,  and  to  form  a  bulging 
mass  outside  the  eye.     This  may  burst  and  collapse,  and  a  flat 


Fi<;.   57. — (  Pagensttcher, ) 


I  1  ■ .     58. — ( ragtnstscher. ) 


cicatrix  may  be  formed  ;  or,  if  it  do  not  rupture,  it  may  form 
what  is  termed  a  partial  staphyloma  of  the  cornea  and  iris,  the 
latter  becoming  consolidated  by  the  formation  of  a  layer  of 
connective  tissue  over  it. 

If  the  whole,  or  a  very  large  part,  of  the  cornea  be  destroyed 
by  an  ulcer,  the  iris  is  completely  exposed.  It  soon  begins  to 
be  covered  with  a  layer  of  lymph,  which  gradually  becomes 
converted  into  an  opaque  cicatricial  membrane.  Should  this  not 
be  strong,  the  normal  intraocular  tension  is  sufficient  after  a  time 
to  make  it  bulge  ;  or,  increased  intraocular  tension  may  arise  in 
sequence  of  further  changes  within  the  eye,  and  then  bulging 

the   pseudo-cornea   all    the    more   surely  comes   on,  and    the 
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condition  a  termed  total  staphyloma  of  the  cornea.  Sometimes 
a  total  staphyloma  has  a  tabulated  appearance,  owing  to  the 
pseudo-cornea  having  some  of  its  fibers  stronger  than  others, 
and  hence  the  name  given  to  the  condition  (from  arafukij,  a 
bunch  of  gropes),  ant!  which  has  in  time  become  applicable  to 
almost  any  bulging  of  the  cornea  or  sclerotic.  Such  staphylomata 
are  apt  to  gradually  increase  to  a  very  large  size. 

Treatment. — In  cases  of  partial  Staphyloma,  where  a  clear 
portion  of  the  COmea  remains,  an  iridectomy  is  frequently 
indicated  for  the  reduction  of  the  tension — so  that  further 
bulging  may  be  arrested — as  well  as  for  the  sake  of  the  artificial 
pupil,  which  may  improve  sight,  in  cases  where  the  normal  pupil 
is  obliterated  by  corneal  opacity.  When,  sight  having  been 
lost,  the  staphyloma  is  very  bulging,  or  when  total  staphyloma 
is  present,  enucleation  of  the  eyeball,  or  one  of  the  following 
operative  measures,  must  be  adopted  : 

Abscision. — A  Beer's  cataract  knife  being  passed  through  the 
base  of  the  staphyloma,  with  its  edge  directed  upward,  the  upper 
two-thirds  of  the  staphyloma  are  separated  off,  while  the  remain- 
ing third  is  detached  by  means  of  scissors.  If  the  lens  be  pres- 
ent it  must  now  be  removed.  The  wide  opening  becomes  filled 
up  with  granulations,  anil  cicatrizes  over. 

In  de  Wccker's*  method  the  opening  is  closed  with  con- 
junctival sutures.  He  begins  the  operation  by  separating  the 
conjunctiva  all  around  the  margin  of  the  cornea,  and  by  then 
loosening  it  from  the  eyeball  nearly  as  far  back  as  its  equator. 
Pour  sutures  {a.  />,  e,  ii )  of  different  colors  are  then  passed 
through  the  conjunctiva  about  2  to  3  mm.  from  the  margin  of 
the  wound,  as  represented  in  Fig.  59.  In  order  to  keep  the 
field  of  operation  clear,  the  ends  of  two  of  these  sutures  are  laid 
over  on  the  nose,  while  the  others  are  laid  over  on  the  temple. 
The  staphyloma  is  now  abscised,  and  the  sutures  drawn  together 
and  tied. 


*   Chintrgie   Oculairt,  p,    188, 


plicnblc  where  the  tension  is  cither  low  or  normal.  If  it  be  high, 
the  liability  to  intraocular  hemorrhage  during  the  operation 
makes  enucleation,  evisceration,  or  Mules'  operation  more  suit- 
able proceedings.  Indeed  I,  and  probably  most  surgeons,  would 
now  employ  one  of  the  two  latter  operations  in  alt  these  cases. 
Evisceration  was  proposed  about  the  same  time  by  Professor 
(iraefe,  of  Halle,*  to  prevent  death  from  meningitis  after  the  re- 
moval of  suppurating  globes,  and  by  Mr.  Mules, t  of  .Manches- 
ter, chiefly  to  take  the  place  of  enucleation  in   cases  of  sympa- 
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thetic  ophthalmitis.  Many  surgeons  are  opposed  to  its  employ- 
ment in  those  cases,  but  for  staphyloma  of  the  cornea  it  cannot 
meet  with  any  such  opposition. 

The  cornea  is  removed  by  making  an  incision  with  a  Graefe's 
knife,  so  as  to  include  one-half  of  the  corneo-scleral  margin, 
and  by  completing  the  circumcision  with  scissors.  All  the 
contents  of  the  globe  are  then  evacuated  by  means  of  Mr. 
Mules'  scoop,  care  being  taken  to  remove  the  choroid  unbroken 


*    Crntralbl.  f.  Augtnhcilk.,  1884,  p.  378. 

t   Ctntratbl.  /.  Augenheilk.,  1884,  p.  378,  1S85,  | 
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In  carefully  peeling  it  from  tlie  sclerotic  margin  backward 
until  it  is  only  held  at  the  lamina  cribrosa.  The  scoop  is  then 
ttsed  to  lift  out  the  separated  unbroken  choroid  and  the  other 
contents  of  the  globe. 

Finally,  the  margins  of  the  sclero -conjunctival  wound  are 
drawn  together  with  a  few  points  of. suture.  The  whole  pro- 
ceeding should  be  done  with  strict  antiseptic  precautions,  chief 
among  which  is  the  free  use  of  irrigation  with  a  l  in  5000  solu- 
timi  of  corrosive  sublimate  before,  during  and  after  the  opera- 
tion, the  interior  of  the  globe  being  most  carefully  washed  out 
with  the  solution  in  a  full  stream.  The  result  is  a  fairly  good 
and  freely  movable  stump  for  the  application  of  an  artificial  eye. 

Mh/cs  Operation. — This  proceeding — a  modification  of  the 
foregoing — was  also  proposed  by  Mr.  Mules*  for  cases  of 
threatened  sympathetic  ophthalmitis,  and,  like  simple  eviscera- 
tion, has  not  yet  met  with  universal  acceptance  in  those  cases, 
because  many  fear  that  it  does  not  afford  sufficient  protection 
against  sympathetic  ophthalmitis.  I  do  not  participate  in  this 
feeling.  In  cases  of  staphyloma,  however,  and  in  some  other 
conditions  where  the  questions  of  sympathetic  ophthalmitis  in 
the  other  eye,  or  of  a  new  growth  in  the  eye  to  be  operated  on, 
do  not  enter  into  consideration,  no  proceeding  is,  in  my  opinion, 
more  satisfactory,  at  least  in  young  persons,  than  this  beautiful 
one  of  Mules'.  The  prothesis  it  gives  is  almost  perfect.  Its 
object  is  to  provide  a  still  better  stump  for  the  artificial  eye  by 
the  insertion  into  the  scleral  cavity  of  a  hollow  glass  ball,  called 
an  artificial  vitreous  humor.     It  is  performed  as  follows  : 

The  cornea  is  removed — the  conjunctiva  having  been  first 
freed  from  the  scleral  edge  toward  the  equator  of  the  eyeball — 
and  the  contents  of  the  eyeball  evacuated,  as  in  simple  eviscera- 
tion. The  opening  is  now  enlarged  vertically,  to  admit  of  the 
introduction  of  one  of  the  glass  spheres.  This  introduction  is 
best  effected   by  means  of  a  special   instrument  designed  for  the 
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purpose  by  Mr.  Mules.  The-  spheres  are  made*  in  several 
sizes  to  suit  different  cases,  and  it  is  well  not  to  use  the  largest 
which  will  fit  into  any  given  eye.  The  sphere  having  been  in- 
serted, the  margins  of  the  sclerotic  opening  are  united  vertically 
by  some  points  of  interrupted  suture,  for  which  purpose  I  prefer 
silk  to  catgut,  as  the  latter  is  apt  to  undergo  absorption  before 
complete  union  has  taken  place.  The  conjunctival  opening  is 
then  closed  by  another  set  of  sutures  placed  at  right  angles  to 
the  sclerotic  line  of  closure.  Similar  antiseptic  precautions  are 
required,  as  in  simple  evisceration,  and  care  must  be  taken  that 
all  bleeding  in  the  cavity  has  ceased  before  the  glass  sphere  is 
inserted.  Before  the  lids  arc  closed  the  anterior  surface  of  the 
globe  is  well  covered  with  powdered  boric  acid  or  xeroform.  A 
firm  antiseptic  bandage  is  applied.  I  do  not  dress  the  eye  for 
forty-eight  hours,  and  subsequently  once  every  twenty-four 
hours,  using  the  sublimate  solution  freely.  There  is  generally 
some  reaction,  consisting  of  chemosis,  swelling  of  the  eyelids, 
and  pain,  and  sometimes  these  symptoms  are  very  marked, 
especially  if  too  large  a  sphere  has  been  employed.  In  the 
course  of  a  week  or  so  this  all  passes  off,  and  a  very  perfect 
stump  is  obtained. 

The  danger  that  the  glass  sphere  may  get  broken  by  a  blow 
upon  the  eye  has  been  put  forward  as  an  objection  to  this 
method.  No  doubt  it  is  an  accident  which  may  occur,  and  would 
then  necessitate  the  enucleation  of  the  eye;  but  no  case  of  the 
kind  has  as  yet  been  recorded,  although  the  operation  has  been 
in  use  for  fifteen  years.  Silver  spheres,  instead  of  those  of  glass, 
have  been  sometimes  employed  to  obviate  the  danger  referred  to. 

I  am  heartily  recommend  this  procedure.  I  use  it  frequently, 
and  I  am  much  pleased  with  it,  for,  with  a  well-fitting  glass  eye, 
the  cosmetic  result  it  gives  is  infinitely  better  than  that  produced 
either  by  complete  enucleation  or  by  evisceration  of  the  eye- 
ball.     It  is,  I  think,  more  uniformly  successful  in  young  people 
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than  at  more  advanced  ages,  and  I  do  not  recommend  it  for  per- 
sons over  twenty-five.  To  insure  success,  an  important  point  is 
to  take  care  that  the  glass  globe  be  not  too  large — it  should  be 
an  easy  fit  for  the  cavity  of  the  sclerotic.  In  case  the  sutures 
give  way,  and  the  sclerotic  opening  gapes,  an  attempt  may  be 
made  to  reclose  it  with  new  sutures,  but  the  attempt  is  not  often 
successful.  As  a  rule,  the  glass  globe  must  in  that  event  be 
removed,  and  the  case  then  becomes  one  of  ample  evisceration. 
Conical  Cornea,  or  Keratoconus. — In  this  the  cornea  is 
altered  in  shape  to  that  of  a  cone.  The  change  is  due  to  a 
gradual  and  slowly-advancing  atrophic  process  in  the  cornea, 
at  or  near  its  center,  in  consequence  of  which  the  normal  intra- 
ocular tension  acts  on  it  so  as  to  distort  it  into  the  form  repre- 
sented in  Fig.  60.  If  the  apex  be  touched  with  a  probe  its  ex- 
treme thinness  may  be  ascertained.  Tweedy*  has  shown  that 
there  may  be  some  congenital  weakness  in  the  center  of  the  cornea 
as  the  result  of  its  mode  of  development.  The  cornea  remains 
clear,  except  sometimes  just  at  the  apex  ot  the  cone,  where  a 
slight  nebula  may  be  present.  The  position  of  the  apex  of  the 
cone  is  often  not  quite  central,  and  is  then 
most  commonly  in  the  lower  outer  quad- 
rant of  the  pupil.  The  condition  is  easy 
of  diagnosis  in  its  advanced  stages  by  mere 
inspection  of  the  cornea,  especially  in  pro- 
file, but  in  its  commencement  it  may  not  be 
so  readily  detected. 
In  the  early  stages,  when  the  light  is  thrown  on  the  cornea 
from  tlie  ophthalmoscope  mirror,  as  in  rctinoscopy,  the  corneal 
reflex  will  be  noticed  to  be  smaller  at  the  center,  owing  to  the 
greater  curvature  there.  Moreover,  a  dark  shadow,  circular  or 
crescentic  in  shape  according  to  the  incidence  of  the  light, 
appears  between  the  corneal  margin  and  the  corneal  center; 
anil,  finally,  when  the  fundus  is  examined  its  details  will  be  seen 
distorted. 

lians.  Ophlhal.  So,.  Un.  A'.,  Vol.  xii,  p,  67. 


L',  progresses  slowly,  never 
leads  to  rupture  or  ulceration  of  the  cornea,  and,  final ly,  after 
many  years,  ceases  to  progress,  but  docs  not  undergo  cure. 
Both  eyes  are  apt  to  become  attacked,  one  after  the  other.  The 
disturbance  of  vision  is  very  great,  owing  to  the  extreme  irregu- 
lar astigmatism  produced. 

Treatment. — In  the  early  stages,  or  in  slight  cases,  an  im- 
provement in  vision  may  be  obtained  by  means  of  concave 
spherical  or  sphero-cylindrical  glasses ;  for,  as  is  evident,  the 
change  in  shape  of  the  cornea  must  cause  the  eye  to  become 
myopic.  The  refraction  of  the  central  portion  of  the  cornea 
may  be  ascertained  by  retinoscopy,  with  the  aid  of  a  stenopeic 
disc  in  the  trial-frame,  as  recommended  by  Mackay.*  At  a 
later  pcroid  these  glasses  are  of  little  use.  Hyperbolic  lenses 
have  been  employed,  but,  although  they  may  raise  the  acutcness 
of  vision,  there  are  obvious  difficulties  in  the  way  of  the  practical 
every-day  use  of  them.  A  stenopeic  slit  renders  assistance  in 
some  cases. 

Glass  shells,  which  are  known  as  contact  glasses,  have  been 
introduced  by  Fick  for  the  temporary  relief  of  irregular  refrac- 
tion ;  they  are  worn  in  contact  with  the  eye,  and  may  enable 
some  patients  to  work  for  hours  at  employments  which  they 
could  not  otherwise  carry  on. 

A  few  cases  are  reported  in  which  the  keratoconus  was  much 
reduced  and  vision  greatly  bettered  by  instillations  of  eserin 
and  the  application  of  a  pressure  bandage,  continued  for  several 
months. 

Hut  it  is  upon  operative  measures  we  must  chiefly  rely  in  this 
affection  for  any  practically  useful  improvement  in  sight. 

Von  Graefe's  method  consists  in  flattening  the  cornea  by  the 
production  of  an  ulcer  on  the  apex  of  the  cone,  and  the  result- 
ing cicatricial  contraction.  From  the  surface  of  the  cornea,  a 
little  to  one  side  of  the  apex  of  the  cone,  a  morse!  of  corneal 
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substance  is  removed  with  a  cataract  knife,  care  being  taken  not 
to  open  the  anterior  chamber.  On  the  second  day  after  this 
proceeding  the  wound  is  touched  with  mitigated  lapis  (solid),  and 
this  is  repeated  every  third  day  for  a  fortnight  or  three  weeks. 
Paracentesis  of  the  anterior  chamber  is  then  performed  through 
the  floor  of  the  ulcer,  anil  the  aqueous  humor  is  evacuated  every 
second  day  for  a  week,  after  which  the  healing  process  is  allowed 
to  take  its  course.  A  bandage  must  be  worn  during  the  whole 
course  of  the  treatment.  Finally,  when  the  contraction  and 
consequent  flattening  are  completed,  a  narrow  optical  iridectomy 
may  be  necessary,  in  consequence  of  the  central,  or  almost  cen- 
tral, and  rather  intense  corneal  opacity. 

In  Nader's  method  a  small  elliptical  flap  of  the  cornea  at  its 
apex  is  removed,  and  the  margins  are  brought  together  by  one 
or  two  fine  sutures.  The  sutures  are  omitted  by  many  surgeons 
as  useless,  and  as  liable  to  cause  irritation.  Opinion  is  divided 
as  t>>  whether  the  ellipse  should  lie  vertically  or  horizontally  in 
the  cornea.  An  anterior  synechia  is  unavoidable  in  a  large  num- 
ber of  the  cases,  and  a  subsequent  optical  iridectomy  is  always 
required.  I  have  myself  no  experience  of  this  operation,  but  it 
is  said  to  be  attended  with  unusual  risk  of  suppuration  of  the 
cornea,  going  on  to  destruction  of  sight. 

Sir  William  Bowman's  method  consisted  in  cutting  a  disc  on 
the  apex  of  the  cornea  with  a  small  trephine,  and  then  severing 
this  disc  with  forceps  and  cataract  knife.  Cicatrization  of  the 
wound  produces  the  desired  flattening  of  the  cone.  Multiple 
puncturings  of  the  apex  of  the  cone  with  a  fine  cataract  needle 
have  been  employed.  The  summit  of  the  cone  is  transfixed 
from  three  to  six  times  at  each  sitting,  and  this  may  be  repeated 
at  intervals  of  two  weeks  or  more.  The  first  effect  of  the  punc- 
tures is  to  allow  some  of  the  aqueous  humor  to  escape,  and 
then  the  eye  is  firmly  supported  with  a  bandage.  The  pupil  is 
kept  under  the  influence  of  eserin.  Eventually  a  network  of 
cicatricial  tissue  forms,  which  flattens  the  cone  without  giving  rise 
to  much  corneal  opacity. 
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The  most  satisfactory  proceeding,  and  that  now  general ly 
adopted,  is  the  application  of  the  electro-  or  thermo-cautery  at  a 
red  heat  to  the  apex  of  the  cone,  By  this  means  a  contracting 
cicatrix  is  produced,  which  brings  about  a  general  flattening  of 
the  cornea,  while  the  operation  is  free  from  all  risk.  The  cau- 
terization must  be  strictly  confined  to  a  small  area  at  the  apex 
of  the  cone,  and  the  cornea  is  not  perforated  with  the  cautery. 
The  operation  may  be  repeated  over  the  same  area  at  intervals 
of  ten  to  fourteen  days,  to  bring  about  a  more  intense  cicatrix. 

Anderson  Critchett  lays  much  stress  on  the  graduated  appli- 
cation of  the  cautery.  He  first  applies  the  cautery  at  a  black 
beat  to  the  whole  area  intended  to  be  cicatrized  ;  within  this 
area  a  little  more  is  destroyed  at  a  slightly  increased  heat,  while 
the  very  apex  is  touched  with  a  cautery  at  a  dull  red  heat.  One 
sitting  is  sufficient. 

After  the  cicatrization  following  on  cauterization  is  completed, 
the  scar  is  to  be  tattooed,  and  an  optional  iridectomy  will  usually 
be  required,  especially  if  the  cone  has  been  quite  central.  The 
cases  in  which  the  apex  of  the  cone  has  an  eccentric  position 
are  those  most  benefited  by  cauterization,  because  the  resulting 
scar  interferes  less  with  vision  than  where  it  is  central. 


Tl  MORS    OF   THE    CORNEA. 

Primary  tumors  of  the  cornea  are  extremely  rare.  Kpithe- 
liotna  and  sarcoma  have  their  origin  not  in  the  cornea,  but  in 
the  limbus  conjunctiva.-  (p.  141).  Dermoid  tumors  are  usually 
seated  partly  on  the  conjunctiva  and  partly  on  the  cornea  (p. 
140).  Yet  a  very  few  cases  of  papilloma,  epithelioma,  and 
fibroma  are  recorded  as  taking  their  origin  in  the  cornea. 
Corneal  cysts  also  occur. 

Injuries  of  the  Cornea, 

Foreign  bodies  in  the  cornea,  such  as  morsels  of  iron,  stone, 
coal,  etc.,  are  amongst  the  most  common  accidents  of  the  entire 
body.     The  pain  caused  by  these  foreign  bodies  is  very  consid- 
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liable,  as  can  be  uiulcrstood,  when  the   rich    nervous   supply  of 
the  cornea  is  remembered. 

["he  dangers  which  may  follow  on  the  presence  of  a  foreign 
body  in  the  cornea  depend  partly  upon  the  infection  or  non- 
infection  of  the  foreign  body,  and  partly  upon  the  depth  at 
which  it  is  buried  in  the  cornea.  The  deeper  a  foreign  body 
lies  the  more  difficult  will  be  its  removal,  and  the  greater  must 
be  the  laceration  of  the  cornea  caused  by  its  removal.  A  for- 
eign body  which  carries  infection  upon  it  will  be  more  likely  to 
set  up  serious  inflammatory  reaction  than  one  which  is  aseptic 
or  nearly  so.  For  this  reason  it  is  important  to  ascertain,  if 
possible,  the  origin  of  the  foreign  body,  although  an  apparently 
aseptic  origin  must  not  set  all  fear  on  this  point  at  rest. 

Many  foreign  bodies  M*  so  small  as  to  defy  detection  until 
the  cornea  is  searched  with  the  oblique  light  —  an  aid  which 
should  always  be  made  use  of  whenever  the  symptoms  or  history 
in  the  remotest  way  suggest  the  presence  of  a  foreign  body. 

A  foreign  body  which  lies  only  in  the  epithelium  or  in  the 
su[)erficial  layers  of  the  cornea  is  easily  removed.  The  eye 
having  been  thoroughly  cocainized,  the  patient  is  seated,  and 
leans  his  head  against  the  chest  of  the  surgeon,  who  stands 
behind  him.  With  the  index  finger  of  the  left  hand  the  surgeon 
then  lifts  the  upper  lid  of  the  injured  eye,  pressing  the  margin 
of  the  lid  upward  and  backward,  while  with  the  second  finger 
he  depresses  the  lower  lid  in  a  similar  manner  ;  and  between 
these  two  fingers  he  can,  to  a  great  extent,  control  the  motions 
<>f  the  eyeball.  The  foreign  body  is  now  to  be  pricked  out  of 
the  cornea  with  a  special  needle,  with  as  little  injury  of  the 
general  surface  as  possible,  the  patient  all  the  while  directing 
his  ga/e  steadily  at  some  given  point.  If  the  foreign  body  be 
deep  in  the  layers  of  the  cornea,  it  must  be  dug  out,  as  it  were  ; 
and  a  minute  gouge  is  made  for  this  purpose. 

Lie  must  be  taken  not  to  infect  the  conua  in  the  removal  of 
a  foieigu  body,  and  consequently  thorough  antiseptic  precautions 

must   be   taken.      After  the   foreign   body  is   removed,  the  place 
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where  it  was  seated  should  be  washed  with  a  i  in  5000  solution 
of  corrosive  sublimate.  A  bandage  is  worn  until  the  epithelium 
is  regenerated — i.e.,  for  a  day  or  two. 

Every  surgeon  and  general  practitioner  should  possess  the 

two  small  instruments  required  for  the  removal  of  superficial 
corneal   foreign   bodies,  and  should  understand  the  use  of  them. 

The  magnet  is  of  no  use  whatever  for  the  removal  even  of 
superficially  seated  foreign  bodies  of  steel  or  iron  in  the  cornea. 

Sometimes  a  foreign  bod)1  in  the  cornea  will  be  so  long  as  to 
protrude  somewhat  into  the  anterior  chamber,  and  there  is  danger 
that,  in  the  attempts  at  removal,  it  may  be  pushed  further  on, 
and  fall  into  the  anterior  chamber.  Here  it  is  necessary  to  pass 
a  keratome  through  the  cornea,  and  behind  the  foreign  bod)-,  80 
as  to  provide  a  firm  base  against  which  to  work,  or  the  keratome 
may  be  made  to  push  the  foreign  bod)'  forward. 

The  wing-cases  of  small  beetles  and  scales  of  seeds  may  get 
into  the  eye,  and  adhere  to  the  cornea  by  their  concave  surface 
for  several  days. 

Simple  traumatic  losses  of  substance  of  the  surface  of  the 
cornea,  involving  the  most  . interior  layers  of  the  true  cornea,  or 
perhaps  merely  the  epithelium,  are  very  common  from  rubs  or 
scratches  with  branches  of  trees,  finger-nails,  etc.,  etc.  These 
injuries  heal  readily  by  protecting  the  eve  with  a  bandage  ;  but 
when  neglected,  or  if  septic  matter  have  been  introduced  when 
the  injur)'  occurred,  or  if  it  be  present  in  the  conjunctiva  Of 
lacrimal  sac,  these  losses  of  substance  are  capable  of  forming 
the  starting-point  of  corneal  abscess  (p.  17S),  ulcus  serpens 
(p.   l66),  etc. 

Opacities  of  tub  Cornea* 

Nebula,  Mucula,  Leukoma. — These  terms  arc  applied  to 
opacities  of  varying  degrees  in  the  cornea,  which  are  the  result 
of  some  diseased  process,  or  which  are  consequent  upon  an 
injury.  The  first  term  is  used  for  very  slight  opacities,  often 
discoverable  only  with  oblique  illumination.  Macula  indicates  .1 
more  intense  opacity,  recognizable  by  daylight.      Leukoma  is  a 
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completely  non-translucent  am)  intensely  white  opacity,  the 
result  always  of  an  ulcer,  which  has  destroyed  most  of  the  true 
corneal  tissue  at  the  affected  place  ;  indeed,  it  is  often  the  result 
of  an  ulcer  which  has  eaten  its  way  through  the  cornea.  In 
these  latter  cases  the  iris  may  have  become  adherent  in  the 
corneal  cicatrix,  and  then  the  term  adherent  leukoma  is  employed. 

Very  often  eyes  with  an  old-standing  nebulous  condition  of 
the  cornea  are  myopic.  It  is  probable  that  this  myopia  is  pro- 
duced by  the  habitual  close  approximation  of  objects  to  the  eye, 
owing  to  the  diminished  acuteness  of  vision  from  the  opacity  of 
the  cornea. 

Treatment. — Little  or  nothing  can  be  done  to  reduce  these 
opacities.  In  slight  and  fresh  cases  massage  may  render  them 
less  intense. 

In  case  of  a  nebulous  cornea  a  stenopeic  apparatus  often  im- 
proves the  sight.  This  consists  of  a  metal  plate  with  a  small 
central  hole  or  slit,  which  is  placed  before  the  patient's  eye  in  a 
spectacle  frame.  By  this  arrangement  a  large  portion  of  the 
rays  which  pass  through  irregular  parts  of  the  cornea,  and 
which  merely  confuse  the  sight,  is  cut  off.  Where  myopia  is 
present,  the  suitable  concave  glasses  for  distant  vision  should  be 
prescribed. 

The  operation  of  tattooing  was  first  proposed  by  de  Wccker, 
and  is  a  valuable  proceeding  for  improvement  of  the  appearance 
of  the  eye  in  cases  of  leukoma.  But  it  is  also  an  extreme!)' 
useful  method  for  the  improvement  of  the  sight  in  certain  cases 
of  nebula  of  the  cornea  where  the  nebula  occupies  only  part  of 
the  pupillary'  area  of  the  cornea,  In  these  cases  much  disturb- 
ance of  sight  is  caused  by  the  dispersion  of  the  light  which 
makes  its  way  through  the  nebula  ;  and  when  by  tattooing  the 
scar  all  light  is  prevented  from  getting  through,  brighter  and 
distincter  vision  is  enjoyed  with  the  part  of  the  cornea  opposite 
the  pupil,  which  is  absolutely  clear. 

In  the  case  of  a  leukoma,  either  the  whole  surface  of  the  leu- 
koma may  be  tattooed  or  only  part  of  it — e.g.,  its  center,  in  order 
to  represent  a  pupil. 
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The  material  used  is  fine  India  ink  rubbed  into  a  very  thin 
paste.  The  eye  having  been  cocainized,  the  leukoma  is  spread 
over  with  this  paste,  and  then  covered  with  innumerable  punc- 
tures by  means  of  de  Wecker's  multiple  tattooing-ncedle,  each 
stab  of  which  carries  into  the  cicatricial  tissue  some  of  the  black 
pigment.  The  coloration  continues  sufficiently  intense  for  some 
months,  but  then  often  begins  to  get  pale,  owing,  probably,  to 
the  pigment  falling  out  of  the  punctures.  A  method  of  tattoo- 
ing, by  which  the  pigmentation  lasts  longer,  is  performed  with 
ilc  Wecker's  single  grooved  needle.  The  pigment  is  placed  in 
the  groove  of  the  instrument,  which  is  then  passed  into  the 
leukoma,  a  long  canal  being  made  in  a  plane  parallel  to  its  sur- 
face. On  withdrawal  of  the  needle  the  pigment  remains  be- 
hind. A  large  number  of  such  canals  must  be  made  in  close 
proximity  to  each  other  until  the  desired  intensity  of  color  is 
obtained. 

In  cases  where  the  whole  cornea  is  leukomatous,  and,  conse- 
quently, where  no  restoration  of  sight  can  be  obtained  by  means 
of  an  artificial  pupil,  transplantation  of  a  portion  of  clear  forma 
from  a  rabbit's  eye,  or  from  a  freshly  enucleated  human  eye,  has 
been  repeatedly  performed  by  ophthalmologists  in  various  parts 
of  the  world.  Very  many  of  these  operations  have  been  per- 
fectly successful  in  a  surgical  sense — i.e.,  in  so  far  as  the  healing- 
iil  of  the  transplanted  flap  was  concerned  ;  but,  with  a  few  excep- 
tions, they  all  ended  in  disappointment,  in  consequence  of  the 
flap  not  retaining  its  transparency.  In  the  course  of  a  week  or 
two  the  transplanted  portion  invariably  becomes  as  opaque  as  the 
leukoma  had  been  before.  The  mode  of  proceeding  consisted  in 
removing  a  portion  of  the  leukoma  with  a  trephine,  and  in  then 
cutting  a  disc  with  the  same  instrument  out  of  the  clear  cornea 
to  be  utilized,  and  inserting  it  into  the  opening  in  the  leukoma. 

Various  theories  were  formed  to  account  for  the  occurrence  of 
the  opacity  in  the  transplanted  flap,  but  into  these  it  is  unneces- 
sary to  enter  here.     Von  Ilippel*  came  to  the  conclusion   that 
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the  onset  of"  the  opacity  was  due  to  the  entrance  of  the  aqueous 
humor  into  the  substance  of  the  cornea,  owing  to  the  solution 
"f  continuity  in  its  posterior  epithelium  ;  Leber's  experiments* 
having  shown  that,  unless  this  epithelial  layer  be  intact,  the 
transparency  of  the  cornea  cannot  be  maintained.  Von  Hippel, 
acting  on  this  theory,  applied  a  trephine  to  the  leukoma  as  deep 
only  as  the  posterior  clastic  lamina,  and  then  dissected  off'  the 
superficial  layers  contained  within  the  ring,  leaving  the  posterior 
elastic  lamina  and  posterior  epithelium,  With  the  same  trephine 
he  then  excised  a  disc  of  its  entire  thickness  from  a  rabbit's 
cornea  and  applied  it  to  the  wound.  Iodoform  was  dusted  over 
this  and  a  bandage  applied.  1  lealing  took  place  readily,  and 
twenty  months  afterward  the  flap  continued  transparent,  and  vision 
=  fflg.     Von  Hippel  has  had  some  other  successful  cases. 

Arcus  Senilis. —  This  is  a  change  which  is  developed  in  the 
cornea  without  previous  inflammation.  It  presents  the  appear- 
ance of  a  grayish  line  a  little  inside  the  margin  of  the  cornea 
and  all  around  it,  most  marked  above  and  below,  and  never 
advancing  further  toward  its  center.  It  is  most  common  in 
elderly  people,  but  is  sometimes  seen  in  youth,  and  even  in 
childhood.  No  functional  changes  are  caused  by  it,  nor  does  it 
interfere  with  the  healing  of  a  wound  which  may  be  made  in 
that  part  of  the  cornea.  Arcus  senilis  is  caused  by  a  hyaline 
degeneration  of  the  corneal  cells  and  fibrill.e,  and  is  not  a  scle- 
rosis, as  is  stated  by  some  authors, 

Pigmentation  of  the  Cornea. — A  rusty  brown  discoloration 
of  the  cornea,  due  to  hematin  granules,  has  been  occasionally 
observed  associated  with  hemorrhage  in  the  anterior  chamber. 
A  somen  hat  similar  discoloration  occurs  in  cases  where  particles 
of  iron  have  been  imbedded  in  the  eye.  Siderosis  (attijpot, 
is  the  name  given  to  this  latter  condition. 
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Erythema,  erysipelas,  phlegmonous  inflammation  and  abscess 
arc  all  liable  to  attack  the  eyelids,  but  require  no  special  observa- 
tions in  this  work.  It  should  merely  be  stated  that  erysipelas 
of  the  eyelids  may  extend  to  the  connective  tissue  of  the  orbit, 

* 

and  ultimately  give  rise  to  atrophy  of  the  optic  nerve. 

Eczema. — This  is  very  often  seen  on  the  eyelids,  most  fre- 
quently in  connection  either  with  general  eczema  of  the  face  or 
with  phlyctenular  ophthalmia.  The  lacrimation  in  phlyctenular 
ophthalmia  increases  the  eczema,  which  then,  by  causing  con- 
traction of  the  skin  of  the  lower  ltd,  produces  eversion  of  the  in- 
ferior punctum  lacrimale,  and  this,  in  its  turn,  causes  increased 
lacrimation,  and  thus  a  vicious  circle  is  set  up. 

Atropin  infiltration  of  tin  eyelid,  from  long  use  of  solution 
of  atropin  in  some  persons,  is  often  accompanied  by  a  moist  form 
of  eczema  of  the  lids  and  face. 

Treatment  should  consist  in  the  daily  removal  of  the  scabs  in 
such  a  way  as  to  cause  no  bleeding  of  the  surface  underneath  ; 
and  for  this  purpose  a  warm  solution  of  bicarbonate  of  potash  is 
useful.  The  place  should  afterward  be  well  dried,  and  painted 
with  a  strong  solution  of  nitrate  of  silver  (gr.  xx  ad  3j),  and  a 
boric  acid  ointment  (gr.  xxx  ail  5j),  or  the  following,  applied 
over  this:  Ol.  Cadin,  tU£.  xv  ;  Flor,  Zinci.gr.  xx  ;  Lanolin, 
3ij. — M.  If  the  inferior  lacrimal  punctum  be  everted  the  cana- 
liculus should   be  slit  up. 

Herpes  zoster  ophthalmicus  is  a  herpetic  eruption  which 
affects  the  region  supplied  by  the  supraorbital  division  of  the 
fifth  nerve  of  one  side,  and  sometimes  its  nasal  branch,  and  in 
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rare  instances  the  infraorbital  division  of  the  same  nerve.  The 
occurrence  of  the  eruption  is  preceded  for  some  days  by  severe 
neuralgic  pain  and  swelling,  with  redness  of  tile  part,  and  fever. 
The  number  of  vesicles  varies  much,  and  may  be  but  three  or 
four,  or  they  may  be  so  numerous  as  to  become  confluent.  As 
soon  as  the  eruption  appears  the  pain  usually  becomes  much 
diminished,  and,  indeed,  often  completely  subsides.  Vesicles 
are  liable  to  form  on  the  cornea,  and  these  may  result  in  ulcers, 
which,  on  healing,  leave  opacities  behind  them.  The  cornea 
does  not  become  affected  unless  the  region  supplied  by  the  nasal 
branch  of  the  ophthalmic  division  of  the  fifth  nerve  is  engaged. 
Tiie  keratitis  and  ulcers  of  the  cornea  are  nearly  always  accom- 
panied by  more  or  less  anesthesia  of  the  affected  portion,  which 
may  persist  for  a  very  long  time.  Iritis  has  also  been  observed 
as  a  complication,  and  even  cyclitis,  resulting  in  loss  of  the  eye. 
(There  may  be  iritis  without  keratitis.  The  vesicles  on  the  skin 
soon  become  purulent,  and  gradually  turn  into  scabs,  which  fall 
off  and  leave  deeply  pitted  scars,  recognizable  during  the  re- 
mainder of  life.  The  affection  never  crosses  the  middle  line  of 
the  forehead.  Some  neuralgia,  with  anesthesia  of  the  skin,  may 
remain  for  a  long  time  afterward. 

Inflammation  of  the  Gasserian  ganglion,  with  extension  of 
the  inflammatory  process  down  the  nerve,  was  found  (O. 
Wyss)  in  the  only  case  in  which  a  postmortem  examina- 
tion has  been  made  during  the  acute  stage  of  the  disease 
Presumably,  when  the  cornea  is  implicated,  the  ciliary  ganglion 
is  inflamed,  Its  long  root,  it  will  be  remembered,  is  derived 
from  the  nasal  branch  of  the  ophthalmic  division  of  the  fifth 
nerve. 

The  affection  is  most  common  in  middle  age,  but  1  have  seen 
it  also  in  young  and  apparently  healthy  individuals.  It  does  not 
recur. 

Ha-  treatment  can,  for  the  most  part,  only  be  expectant,  or 
directed  to  relief  of  the  patient's  suffering  by  means  of  hypoder- 
mic injections  of  morphia  and  other  sedatives,  and  by  emollients 
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applied  locally.  Bleulcr  states*  that  he  has  obtained  surpris- 
ingly  good  results  from  the  use  of  a  I  per  cent,  cocain  ointment, 
made  with  vaselin  and  lanolin  in  equal  parts,  in  herpes  zoster 
attacking  various  parts  nf  the  body.  Smeared  lightly  over  the 
affected  part,  not  only  was  the  pain  quickly  relieved,  but  the 
whole  process  toon  diminished,  so  that  the  patient  was  cured  in 
a  few  days.  Complications  in  the  cornea  and  iris  are  to  be  dealt 
with  on  the  principles  laid  down  in  the  chapters  on  the  diseases 
of  those  organs. 

Primary  syphilitic  sores  occur  on  the  eyelids,  usually  near 
the  margin  of  the  upper  or  lower  lid,  or  at  the  inner  or  outer 
canthus.  The  first  appearance  is  generally  a  small  red  swelling 
which  the  patient  calls  a  "  pimple,"  and  which  ulcerates  and 
becomes  characteristically  indurated  about  its  base.  The  margin 
of  the  ulcer  is  clean-cut,  and  its  floor  somewhat  excavated,  and 
covered  with  a  scanty  grayish  secretion.  Occasionally  there  is 
no  ulcer  present,  but  the  entire  lid  is  swollen,  greatly  indurated, 
purple,  and  shin}'  ;  and  then  the  diagnosis  may  be  rendered 
difficult.  The  prc-auricular  and  submaxillary  glands  are  almost 
always  swollen  ;  and  this  is  a  valuable,  although  not  altogether 
positive,  diagnostic  sign,  and  it  is  seen  also  in  tubercular  djst 
of  the  conjunctiva.  The  occurrence  of  the  sore  is  followed  by 
tin  usual  constitutional  symptoms  of  syphilis.  Very  rarely  is 
there  any  permanent  damage  done  to  the  eyelid. 

The  most  common  modes  >>(  infection  are  by  a  kiss  from  a 
syphilitic  mouth,  or  by  a  dirty  finger. 

Treatment. — Locally,  sublimed  calomel  by  Kane's  method, 
dusting  with  fine]yq>owdcrcd  iodid  of  mercury,  or  the  black 
wash  may  be  used  ;  while  the  usual  general  mercurial  treatment 
is  employed. 

Secondary  syphilis  gives  rise  to  ulcers  on  the  margins  of  the 
lids,  to  loss  of  the  eyelashes  (madarosis),  and  to  the  secondary 
skin  affections  which  attend  it  in  other  parts  of  the  body. 


*  Neiirotng.  CtmtraJH.,  1899,  1'    1010. 
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In  tertiary  syphilis  ulcerating  gummata  of  the  lids  some- 
times arc  seen,  accompanied  by  remains  of  previous  iritis  or 
keratitis. 

'  Vaccine  vesicles  on  the  eyelids  are  produced  by  accidental 
inoculation  at  the  intermarginal  part  of  the  lid  ;  or  on  the  outer 
surface  of  the  lid,  if  the  skin  be  abraded  by  the  finger-nail  <>r 
otherwise.  Sometimes  the  vesicle  develops  into  a  large  nicer 
with  yellowish  floor  and  hard  and  elevated  margin.  There  is 
much  pain,  much  swelling  of  the  eyelid,  and  chemosis. 

Although  distressing  for  a  week  or  so  while  it  lasts,  the  affec- 
tion is  not  a  dangerous  one,  further  than  that  a  cicatrix  in  the 
skin  is  left  behind,  and  the  eyelashes  at  the  affected  part  are  lost. 

Treatment, — A  warm  chlorate  of  potash  lotion  (gr.  V  ad  r»j)  is 
the  best  application. 

Rodent  Ulcer  (Jacob's  Ulcer). — This  disease  commences  as  a 
small  pimple  or  wart  on  the  skin  near  the  inner  canthus,  or  over 
the  lacrimal  bone,  as  a  rule  ;  but  it  may  also  originate  in  any 
other  part  of  the  face.  The  scab  or  covering  of  the  wart  is  easily 
removed,  and  underneath  is  found  a  shallow  ulcer  with  a  well- 
defined  indurated  margin,  the  skin  surrounding  the  diseased 
place  being  healthy,  and  continuing  so  to  the  end  of  the  chapter, 
The  progress  of  the  disease  is  extremely  slow,  extending  over  a 

great  number  of  years,  and  in  the  early  stages  the  ulcer  ma) 

even  seem  to  IumI  for  a  time,  but  always  breaks  out  again.  In 
mild  cases  the  ulceration  may  remain  superficial  ;  but  more 
usually  it  strikes  deep,  in  the  course  of  time  eating  away  every 
tissue,  even  the  bones  of  the  face  and  the  eyeball.  The  latter  is 
often  spared  until  after  the  orbital  bones  have  gone. 

The  disease  is  an  epithelial  cancer  of  a  non-malignant  or 
purely  local  kind.  There  is  no  tendency  to  infiltration  of  the 
lymphatics.     It  is  rareh  seen  in  persons  under  forty  years  of 

I xatment. — Extirpation  of  the  diseased  part  aflbrds  the  best 
chance  of  relief  for  the  patient.  Recurrence  of  the  growth  is 
the  rule,  but  this  should  not  deter  from  operative  measures,  nor 


even  from  the  renewal  of  them,  as  they  afford  much  comfort  to 
the  patient  and  prolong  his  life.  Even  in  advanced  stages  ope- 
ration is  frequently  called  for.  The  application  of  chlorid  of 
zinc,  or  of  the  actual  cautery,  should  be  employed,  after  the  dis- 
ease has  been  as  thoroughly  removed  with  the  knife  as  is  pos- 
sible. 

Inrgcoii's  Treatment. — This  consists  in  the  internal  adminis- 
tration of  5  grains  of  chlorate  of  potash  three  times  a  day,  with 
the  local  application  of  a  saturated  solution  of  chlorate  of  potash 
to  the  ulcer,  and  by  aid  of  it  remarkably  good  cures,  even 
though  not  always  permanent  ones,  can  be  effected.  It  is  well, 
in  many  cases,  to  scrape  the  ulcer  before  applying  the  solution. 
1  'he  process  must  be  repeated  daily,  or  at  least  every  second  or 
third  day.  It  is  certainly  painful,  but  not  unbearably  so.  Some- 
times a  green  slough  is  produced,  and  when  this  is  the  case  there 
is  generally  some  surrounding  inflammation,  which  should  be 
allowed  to  subside  somewhat  before  going  on  with  the  treat- 
ment. As  the  healing  process  does  not  begin  until  the  diseased 
tissue  has  been  removed,  the  progress  may  seem  slow  for  the 
first  week  or  fortnight  ;  but  no  case  resists  the  treatment  alto- 
gether if  it  be  persevered  with.  While  the  chlorate  of  potash 
destroys  the  disease,  it  does  not  act  injuriously  on  the  delicate 
epithelium,  which  begins  to  grow  in  from  the  margin  as  healing 
sets  in,  and  it  should  therefore  be  continued  until  the  whole  sur- 
face has  healed.  Another  fortunate  peculiarity  is,  that  it  has  no 
effect  on  the  normal  conjunctiva,  and  it  may  be  used  without 
fear  if  this  membrane  be  involved  in  the  disease. 

Marginal  blepharitis  (pXitjmfm,  eyelid),  or  ophthalmia  tarsi, 
is  nothing  else  than  eczema  of  the  margin  of  the  eyelid.  It  is 
found  either  as  blepharitis  ulcerosa  (eczema  pustulosa),  or  as 
blepharitis  squamosa  (eczema  squamosa).  In  the  former, 
small  pustules  form  at  the  roots  of  the  eyelashes,  and  these, 
having  lost  their  covering,  become  ulcers,,  which  scab  over. 
The  whole  margin  of  the  lid  may  then  be  covered  with  one  large 
scab,  in   which   the  eyelashes  are  matted,  and   under  which  the 
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lid  will  be  found  swollen,  red,  and  moist,  with  many  minute 
ulcers  and  pustules.  Many  eyelashes  come  away  with  the  scab, 
and  others  are  found  loose  and  ready  to  fall  out. 

The  disease  is  chronic,  and  is  most  commonly  seen  in  stru- 
mous children.  It  is  frequently  accompanied  by  phlyctenular 
ophthalmia,  or  by  simple  conjunctivitis,  which  may  have  been  its 
cause,  or  which  promotes  it  by  keeping  the  margin  of  the  lid 
constantly  wet. 

If  neglected,  ulcerous  blepharitis  is  liable  to  produce  trichiasis 
by  giving  a  false  direction  to  the  bulbs  of  the  cilia. 

Many  ophthalmologists  hold  that  blepharitis  is  often  caused 
by  ametropia,  especially  by  hypermetropia  or  hypermetropic  as- 
tigmatism, in  consequence  of  the  incessant  efforts  of  accommo- 
dation. I  cannot  go  so  far  ;  but  it  may  be  that,  if  blepharitis  be 
once  set  up,  such  anomalies  of  refraction  may  help  to  keep  it 
going. 

The  treatment  of  ii/eerous  bttpkaratii  consists,  in  the  first  place, 
in  the  careful  removal  of  the  scabs  without  causing  any  bleeding 
of  the  delicate  surface  underneath.  Such  bleeding  indicates  that 
the  newly-formed  epithelium  has  been  torn  away,  and  it  is  impor- 
tant, therefore,  to  soften  the  scabs  by  soaking  the  eyelid  with 
olive  oil,  or  with  a  solution  of  bicarbonate  of  potash,  before  re- 
moving tin  in.  Anj-  pustules  found  under  the  scab  should  be 
punctured,  and  all  loose  eyelashes  taken  aw.iy,  and  the  ulcers 
touched  with  a  fine  point  of  solid  mitigated  lapis.  The  surface 
should  then  be  well  dried  by  pressure,  not  by  rubbing,  with  a 
soft  cloth,  and  the  following  ointment  (llebra)  applied  : 


li.     ill  niM.1  (or  nl.  juniper!  i, 
llyilrnrg.  amnion,  chlor., 
Vaselin  alb., 
Lanolin, 


•  gT.  iv 
If  3ij. 


This  ointment  is  to  be  continued  until  healing  is  thoroughly 
established.  In  many  mild  cases  a  boric  acid  ointment  (gr.  v  ad 
5j  of  vaselin  or  of  lanolin)  will  be  found  efficacious  instead  of  the 
above,  and  a  white   precipitate  ointment  of  from  I  to  2  per  cent. 
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acts  well  A  crcolin  ointment  suits  many  cases — viz.,  creolin,  1 
to  5  min. ;  aq.,  3>j  ;  lanolin,  5vj. 

Or,  again,  after  the  scabs  and  loose  eyelashes  have  been  re- 
moved as  above,  the  margins  of  the  eyelids  may  be  freely  bathed 
with  a  wash  of  ten  to  twenty  minimus  of  creolin  to  eight  ounces 
of  water,  and  after  this  the  creolin  ointment  may  be  applied.  I 
have  found  this  method  very  successful.  But  in  all  cases,  what- 
ever the  lotion  or  ointment  ordered  may  be,  the  ulcer  should  be 
touched  with  mitigated  lapis,  as  above  recommended,  and  all 
l.iose  eyelashes  removed. 

All  complications  with  conjunctival  affections  or  lacrimal  ob- 
struction must  be  attended  to,  and  the  patient's  general  system 
carefully  improved  Any  error  in  refraction  should  be  suitably 
corrected. 

SquaMOUS  blepharitis  comes  on  after  the  ulcerous  form  has 
passed  away  ;  Of  it  U  found  .is  a  primary  affection,  especially  in 
chlorotic  women.  The  margin  of  the  lid  is  somewhat  swollen 
and  red,  and  covered  with  loose  epidermic  scales.  It  is  an  ex- 
tremely chronic  affection. 

/'//(•  trcatiin-nt  of  st/umnous  l>l>f>hariti$  is  also  an  ointment  ol 
I  k lira's  : 

B.      I 'inpList    .li.iclivlnn  co.,* ^ij 

1  'i.  othrar 

or  the  bone  acid  ointment  may  be  used. 

t  hiorosis,  if  present,  is  to  havt  suitable  remedies. 

Phtheiriasis  u''«ci)\  «'  /"//.*<)  Ciliorum. — The  pediculus  pubis 
occurs  on  the  eyelashes.  It  gives  rise  to  excessive  itching  and 
burning  sensations,  and  the  consequent  rubbing  produces  ex- 
■  "nations  of  the  margin  of  the  lid.  The  lice  occupy  chiefly  the 
roots  of  the  eyelashes,  while  the  shafts  of  the  cilia  are  covered 
with  their  brown  egg-capsules,  and  this  gives  to  the  cilia  the 
peculiar  ap]>carance  of  being  covered  with  dark  brown  powder, 

■   Kniplntt.  iliniliyl.m  ....  la   Bttdc   U   f..ll.iw<  I      EttpltM.  Ittbtrg.  F.  P.,  12   | 
ininnni.ii,  gnllKinum,  turnrnlinc,  ol  each   I  put. 
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which  enables  the  diagnosis  to  be  easily  made.  The  fully  de- 
veloped parasites,  as  well  as  the  eggs,  may  be  more  readily  seen 
by  the  aid  of  a  strong  convex  glass. 

Treatment. — With  a  cilium  forceps  the  pediculi  may  be  to  a 
great  extent,  or  completely,  removed,  as  well  as  some  of  the 
eggs  from  the  cilia.  This  proceeding  repeated  daily,  along  with 
the  application  of  mercurial  ointment,  or  of  a  weak  red  percipi- 
tate  ointment,  to  the  margin  of  the  eyelids  morning  and  even- 
ing, will  soon  effect  a  cure. 

Hordeolum  [hordatm,  a  grain  of  barley),  or  stye,  is  a  circuni- 

ibed  purulent  inflammation  situated  at  the  follicle  of  an  eye- 
lash. It  commences  as  a  hard  swelling,  with  more  or  less 
tumefaction  and  edema  of  the  general  surface  of  the  lid,  and 
often  with  some  chemosis,  especially  if  it  be  situated  at  the 
outer  canthus.  In  its  early  stages  there  is  much  pain  associated 
with  it.  It  gradually  suppurates,  and  may  then  be  punctured  or 
allowed  to  open  of  itself. 

Styes  frequently  come  in  rapid  succession  one  after  the  other, 
and  then,  probably,  a  constitutional  disturbance  exists  as  the 
cause.  In  the  earliest  stage  cold  applications  may  be  success- 
ful in  putting  back  a  stye,  but,  later  on,  warm  stupes  will  hasten 
the  suppuration  and  relieve  the  pain.  Habitual  constipation  is  a 
common  source  of  hordeolum,  and  should  be  met  by  the  occa- 
sional use  of  cascara  sagrada,  smiie  aperient  mineral  water,  or 
other  mild  laxative.  Sulphid  of  calcium,  ,',  gr.  even'  hour,  or 
'_.  gr.  twice  a  day,  for  an  adult,  lias  been  recommended  (1) 
Webster)  as  a  specific  in  these  cases. 

Chalazion  (/dXaZa,  hail).  Meibomian  cyst,  or  tarsal  tumor, 
is  probably  a  granuloma  in  connection  with  a  Meibomian  gland, 
.iikI  not  a  mere  retention  cyst.  Microorganisms*  have  been 
found  by  some  observers  in  these  tumors,  but  what  relation  ex- 
ists between  them  and  the  tumors  is  a  matter  upon  which  opin- 
ions differ.     Chalazion  has  its  origin  in  a  chronic  inflammatory 

\'A'"'K'\     luvirun  Jt  Tail,   Hi.,    I'm-.   iS.i;;     l-ul.  ill,    (>«//.///./.   f.  /■m/./. 

AttgUt.,  Oetotw,  1893  himi/ii  J' Oiuttit,  Juiw,  iS'i;.  ]'.  417. 
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process  in  the  connective  tissue  surrounding  the  gland,  which 
usually  passes  off  without  having  attracted  the  attention  of  the 

patient.  The  tumora  vary  in  size  from  that  of  a  hemp-seed  to 
that  of  a  hazel-nut,  causing  a  marked  and  very  hard  swelling  in 
the  ltd.  They  occasionally  open  spontaneously  on  the  conjunc- 
tival  surface,  giving  exit   to  contents  which  are  usually  viscid  or 

grurnous,  but  sometimes  purulent. 

Treatment. — No  application  can   bring  about  absorption   of 

these  tumors.  The  lid  should  be  everted,  the  tumor  opened  by 
a  single  incision  from  the  conjunctival  surface,  and  its  contents 
thoroughly  evacuated  by  aid  of  a  scoop  or  small  shaq)  spoon, 
1  Kfficulty  is  sometimes  experienced  in  finding  the  point  in  the 
conjunctiva  corresponding  to  the  tumor,  but  it  is  usually  indicated 
by  a  dusky  or  grayish  discoloration.  Immediately  after  the 
evacuation,  bleeding  into  the  sac  often  takes  place,  and  causes 
the  tumor  to  remain  for  a  day  or  two  as  large  as  before — a  fact 
of  which  the  patient  should  be  warned.  The  operation  may 
:Monally  require  to  be  repeated  two  or  three  times.  The  in- 
terior of  the  sac  should  not  be  touched  with  nitrate  of  silver  ;  and 
the  incision  and  evacuation  should  never  be  made  through  the 
skin,  because  more  or  less  disfigurement  from  the  scar  would  re- 
sult. 

More  than  one  chalazion  is  often  present  at  a  time,  and  some 
people  become    liable   to  them   periodically  during  a  number  of 

yean. 

Milium  (milium,  a  millet  seed)  presents  the  appearance  of  a 
perfectly  while  tumor,  not  much  larger  than  the  head  of  a  pin.  in 
the  skin  of  the  eyelid.  It  is  a  retention  tumor  of  a  sebaceous 
gland,  and  can  readily  be  removed   by  puncture  and  evacuation, 

Molluscum,  or  Molluscum  Contagiosum. — This  is  a  white 
tumor  in  the  skin  of  the  eyelid,  which  may  attain  the  size  of  a 
pea.  At  its  summit  is  a  depression,  which  leads  to  an  Opening 
into  the  tumor,  through  which  the  contents  can  be  pressed  out. 
It  i^  probably  a  diseased  condition  of  a  sdi.u-i.oiis  gland,  and  con- 
tains altered  epithelial  cells,  and  peculiar  bodies,  termed  mollus- 
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cum  coqiuscles,  which  are  of  a  fatty  nature.  Many  such  tumors 
may  form  in  the  lids  at  the  same  time. 

It  is  held  by  some  observers  that  this  affection  is  contagious, 
although  in  what  way  is  not  clear,  inasmuch  as  experimental  rub- 
bing of  the  contents  of  a  molluscum  into  the  skin  has  not  given 
rise  to  the  tumors. 

Treatment. — Each  separate  tumor  must  be  evacuated  by  sim- 
ple pressure,  or  after  it  has  been  opened  up  with  a  knife  or  scis- 
sors. 

Telangiectic  tumors,  or  nevi,  of  the  eyelids  occur  congen- 
ially. 

Treatment. — Small  tumors  of  this  kind  may  be  destroyed  by 
touching  with  nitrate  of  silver  or  hydrochloric  acid,  or  by  per- 
forming vaccination  on  them.  Larger  tumors  maybe  ligatured 
or  treated  with  the  galvano-cautery,  and  electrolysis  is  a  very 
effectual  method  in  many  cases. 

Xanthelasma  (fcwtfrfc,  yellow ;  Uae/tm,  a  foyer)  is  the  term  ap- 
plied to  yellowish  plaques  raised  slightly  over  the  surface  of  the 
skin,  with  very  defined  margins.  The  patches  are  generally 
bilateral  and  symmetrical,  and  are  most  frequently  situated  in  the 
neighborhood  of  the  inner  canthus.  The  shape  of  these  plaques 
is  extremely  irregular,  and  they  may  attain  the  size  of  a  shilling 
or  larger.     The  appearance  is  caused  by  hypertrophy  of  the 

sebaceous  glands,  with  retention  of  their  contents,  and  fatty  de- 
generation of  the  subcutaneous  connective  tissue. 

Treatment  can  only  consist  in  removal  by  careful  dissection, 
and  this  is  hardly  to  be  recommended  except  in  extreme  cases. 
Palpebral  Chromidrosis  (jpA/w,  eolor;  r<W«r,  sweating). — The 
phenomenon  of  an  exudation  of  pigment  upon  the  eyelids,  of 
which  about  fifty  cases  have  been  recorded,  has  given  rise  to 
much  discussion.  The  opinion  held  by  many  is  that  these  cases 
are  always  the  result  either  of  deception  in  hysterical  individuals. 
or  of  accidental  circumstances,  such  as  the  exposure  of  a  patient 
with  seborrhea  palpebrarum  to  an  atmosphere  loaded  with  coal 
dust  or  pigmentary  matter,  in  some  manufacturing  district.    Of 
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the  fact  that  the  appearance  has  occurred  under  both  of  these 
conditions  there  can  be  no  doubt.  There  would  seem  also  to  be 
evidence  that  some  genuine  cases  of  color-sweating  on  the  eye- 
lids have  been  observed  ;  but  they  must  be  extremely  rare. 
The  discoloration  is  blue  or  black,  and  occurs  in  the  form  of 
tine  powder  upon  the  skin  of  one  or  both  eyelids  of  both  eyes. 
It  can  be  wiped  off,  and  is  said  to  begin  to  reappear  after  a  short 
interval.  The  subjects  of  it  have  been  chiefly  young  girls,  but 
it  has  also  been  seen  in  women  of  advanced  years,  anil  even  in 
middle-aged  men. 

///i  treatment  in  a  genuine  case  may  consist  in  the  application 
of  a  lotion  of  liq.  plumbi  and  glycerin  ;  and,  internally,  iron, 
quinin,  and  arsenic,  along  with  the  regulation  of  the  general 
system,  particularly  in  respect  of  any  uterine  derangement. 

Epithelioma,  sarcoma,  adenoma,  and  lupus  are  all  seen  in 
the  eyelids,  but  require  no  special  description  here. 

Clonic  cramp  of  the  orbicularis  muscle,  or  of  a  portion  of 
it,  is  often  seen,  anil  is  popularly  known  by  the  name  of  "  life  " 
in  the  eyelid.  It  is  frequently  due  to  overuse  of  the  eyes  for 
near  work,  especially  by  artificial  light,  or  if  there  be  defective 
amplitude  of  accommodation. 

Treatment  should  consist  in  the  regulation  of  the  use  of  the 
-  for  near  work,  and  the  correction  by  glasses  of  any  defect 
in  the  accommodation. 

Blepharospasm,  or  tonic  cramp  of  the  orbicularis  muscle, 
is  commonly  the  result  of  irritation  of  the  ophthalmic  division 
of  the  fifth  nerve  by  reflex  action,  as  in  phlyctenular  ophthalmia 
and  some  other  corneal  and  conjunctival  affections  ;  or  from 
foreign  bodies  on  the  conjunctiva  or  cornea,  etc.  ;  or  it  may  con- 
tinue for  some  time  after  the  relief  of  any  such  irritation.  It 
occurs,  also,  inde[>endcntly  of  such  causes,  and  is  then  difficult 
to  account  for,  unless  as  a  hysterical  symptom.  Yet  even  in 
these  obscure  cases  the  spasm  is  probably  often  a  reflex  from  the 
fifth  nerve,  and  it  will  be  found  that  pressure  upon  the  supra- 
orbital nerve  at  the  supraorbital  notch  may  arrest  the  spasm;  or, 
iS 
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ii   nut  there,  then  pressure  on  the  infraorbital,  temporal,  malar, 
or  inferior  alveolar  branch  may  have  the  desired  effect. 

Treatment. — If  the  cause  of  the  reflex  cannot  be  ascertained, 
or  if  it  has  passed  away,  and  if  the  cramp  be  still  very  distress- 
ing, stretching  or  resection  of  the  branches  of  the  fifth  nerve, 
from  which  the  reflex  proceeds,  may  be  tried.  Morphin  hypo- 
dermically  has  been  of  use  in  some  cases,  but  it  would  be  unde- 
sirable to  continue  this  treatment  for  long. 

Ptosis  (mai/it;,  a  fall),  or  blepharoptosis.  is  an  inability  to 
raise  tin  upper  lid,  which  then  hangs  down  over  the  eyeball,  It 
is  either  congenital  or  acquired,  and  in  the  latter  case  is  most 
usually  the  result  of  paralysis  of  the  branch  of  the  third  nerve 
supplying  the  levator. 

I'<! sons  affected  with  ptosis  involuntarily  endeavor  to  raise  the 
eyelid  by  an  overaction  of  the  frontalis  muscle.  The  drooping 
lid  and  elevated  eyebrow  give  a  peculiar  and  characteristic  ap- 
pearance. 

The  causes  of  paralytic  ptosis  are  similar  to  those  of  paralysis 
of  other  branches  of  the  third  pair,  more  especially  exposure  to 
cold  draughts  of  air  while  the  body  is  heated,  and  syphilis  or 
rheumatism  affecting  the  branch  to  the  levator  palpebral  in  its 
course.  It  may  also  be  due  to  cerebral  disease.  (See  Chap. 
xviii.)  I'he  branch  to  the  levator  may  be  paralyzed  alone,  or  in 
Conjunction  with  Other  third  nerve  branches,  and  the  loss  of 
power  may  be  partial  or  complete. 

The  treatment  of  a  recent  case  of  ordinary  paralytic  ptosis 
depends  upon  its  cause.  If  this  be  syphilis,  then  a  course  of 
mercurial  inunctions  or  of  iodid  of  potassium  ;  if  rheumatism, 
salicylate  of  soda  or  iodid  of  potassium — with,  in  either  case, 
protection  of  the  eye  and  side  of  the  head  by  means  of  a 
Warm  bandage.  Cases  in  which  these  remedies  have  failed,  and 
which  have  become  chronic,  often  demand  operative  treatment. 
Attempts  have  been  made,  with  success  in  some  cases,  to  obvi- 
ate the  inconvenience  of  ptosis  by  giving  support  to  the  lid  by 
wire  splints  worn  like  an  eyeglass  or  attached  to  the  upper  edge 
of  spectacle  frani' 
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Ptosis  due  to  a  cerebral  lesion  rarely  conies  within  the  scope 
of  treatment.* 

Opuativi  tiintniiiil  is  indicated  in  cases  of  paralytic  ptosis — 
uhere  other  measures  have  produced  no  result — in  ptosis  adiposa, 
and  in  congenital  cases.  A  very  common  proceeding  consists  in 
the  excision  of  a  sufficiently  large  ova!  piece  of  integument,  its 
long  axis  lying  in  the  length  of  the  lid,  with  the  subcutaneous 
connective  tissue  anil  fat,  and,  in  paralytic  cases,  a  small  portion 
of  the  orbicular  muscle.  The  fold  of  integument  to  be  abscised 
is  seized  by  two  pairs  of  forceps — one  of  them  held  by  an  assist- 
ant— at  the  inner  and  outer  ends  of  the  lid,  and  by  this  means 
the  necessary  size  of  the  (bid  is  estimated.  The  abscision  of  the 
fold  is  performed  with  a  pair  of  scissors,  the  margin  of  the  wound 
lying  close  to  the  points  of  the  forceps.  The  subcutaneous 
tissue,  etc.,  is  then  removed,  and  the  edges  of  the  wound  drawn 
together  by  a  few  points  of  suture. 

Miihs  OpiidtioiiA — A  Knapp's  clamp  is  applied  to  the  lid  to 
be  operated  on.  Tile  edge  of  the  tarsus  is  then  grooved  one- 
third  of  an  inch  in  length  ami  deeply  enough  to  permit  of  perfect 
and  easy  healing  over  the  wire  bend  (Fig,  62,  d);  the  grooving 
should  be  behind  the  bulbs  of  the  lashes,  to  prevent  their  being 
directed  abnormally  inward.  After  grooving,  the  lJcsmarres 
ring  may  be  removed  and  the  lid  drawn  tense  with  the  lid- 
forceps.  Next,  at  each  end  of  the  groove  (Fig.  63,  a  a),  one 
Sewing-needle  with  wire  is  passed  upward  half  the  width  of  the 
lid  in  the  center  of  the  tarsus,  so  as  to  give  a  strong  bite  for  the 
wire  bend,  then  thrust  forward  and  outward  through  the  tarsus 
(at  11 1:)  and  skin,  the  wire  being  drawn  through  the  small  incision 
made  there.  The  ptosis  needles  (c  c)  are  now  pushed  deeply 
from  above  the  brow,  a  quarter  of  an  inch  apart,  into  the  tiny 
apertures  made  for  them  by  a  thrust  of  the  sclerotomy  knife, 
then  underneath  the  eyebrow  downward  to  the  incision  (u  11)  in 
the  skin  of  the  lid,  through  which   the  wire  has  already  passed, 


-  a*  a  localizing  symptom  in  cen  hra.1  disca.-.c  will  l>c  ucii 
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ami  their  points  are  also  turned  out  there  (Fig.  63,  n).  The 
wire  is  cut  from  the  sewing-needles,  threaded  through  the  eyes 
in  the  points  of  the  ptosis  needles,  withdrawn  through  the  small 
apertures  in  the  skin  of  the  lid,  and  brought  out  above  the  brow 
at  the  points  of  entry  of  the  ptosis  needles  (ke);  the  wire  bend  is 
then  drawn  firmly  into  the  grooved  edge  of  the  lid  to  allow  of 
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\i<:  m  ihowi  intended  track  ol  win-. 

FlQ  tii. — Wire  IcHip  11,   «iih  needle  end*  pasaed   upward  In  thicknen  of  tamuv 

and  milled  out  at  11  11,  (<■  lie  token  <.uhi:iiiiiiit-im»ly  t.i  I  1   l.y  ptanti  Beedfa 

passed  from  above  eyelimw 
1 1,..  63  abowi  «»'•  ■*<  I  In  eye  ..(  pt..-i~  needle  ab  m  \  u,  |*iint  of  needle 

threaded  wuli  win-  projecting  ai  puddle  "i  lid  before  being  drawn  up  t"  1 

•l  — Completed  except  sinking  wire  knot  permanently. 


immediate  healing,  a  little  iodoform  du.sted  on  the  groove  and 
small  incisions,  the  wire  ends  shortened,  the  apertures  dressed 
with  collodion,  and  iodoform,  and  a  pad  and  bandage  applied. 
After  all  swelling  of  the  lid  has  passed,  the  permanent  effect 
may  be  secured  by  tying  the  wire  after  careful  adjustment  of  the 
lid,  and  sinking  it  into  a  small  skin  incision  made  for  the  pur- 
pose (Fig.  64). 

Pagenstecker's  method  is  as  follows:  Its  object  is  to  enable 
the  patient  to  derive  more  benefit  from  the  effort  of  his  frontalis 
muscle,  which  he  is  constantly  making  with  so  little  result,  by 
transferring  its  action  more  directly  to  the  eyelid.  A  needle 
carrying  a  thick  ligature  is  entered  under  the  skin  of  the  fore- 
head about  half  an  inch  above  the  center  of  the  eyebrow,  and 
passed  subcutaneously  as  far  as  the  margin  of  the  eyelid  at  its 
middle  point.  The  suture  is  closed,  not  very  tightly  at  first,  but 
each  day  somewhat  more  tightly,  until  it  has  cut  its  way  through 
the  skin.  As  the  result  of  this,  a  cicatrix  is  formed  in  the  course 
of  the  ligature  which  gives  the  frontalis  much  more  power  over 
the  eyelid  I  have  tried  this  method,  but  I  have  not  been 
satisfied  with  it. 

Jlirnbiiilnr's  operation  is  an  improvement  on  former  attempts 
to  connect  the  tarsus  with  the  frontalis  by  cicatrices.  An 
incision,  with  its  convexity  upward,  is  made  in  the  skin  corres- 
ponding to  the  upper  edge  of  the  tarsus.  Three  sutures  with  a 
needle  at  each  '-nd  are  passed  through  the  upper  border  of  the 
tarsus,  so  as  to  form  three  loops,  one  central  and  two  lateral  ; 
the  two  needles  of  the  central  loops  are  passed  vertically 
upward  under  the  skin,  and  arc  brought  out  quite  close  to  one 
another  in  the  eyebrow.  The  lateral  loops  are  treated  in  the 
same  way,  but  are  made  to  diverge  on  each  side  from  the  central 
one,  instead  of  being  parallel.  The  ends  of  the  threads  are  tied 
over  a  small  roll  of  lint,  and  tightened  until  the  edges  of  the  lids 
just  touch  when  the  patient  closes  the  eye.  They  may  be  left  in 
from  twenty  to  twenty-five  days.* 
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I\vitis  Method,* — The  object  of  this  operation  is  to  briny 
about  a  union  between  the  lid  and  the  frontalis  muscle  by  form- 
ing .i  Bap  in  the  former,  which  is  fastened  to  the  skin  of  the 
forehead  and  to  the  surface  of  the  muscle. 

Before  the  Operation  commences,  and  while  it  is  in  progress, 
,\\\  assistant  applies  his  hand  firmly  to  the  patient's  forehead,  in 
such  a  way  as  to  prevent  shifting  of  the  skin  of  the  eyelid  over 
the  underlying  tissues,  which  would  interfere  with  the  exactitude 
of  tile  proceeding. 

A  horn  lid-spatula  is  inserted  under  the  lid.  l-'ig.  65  explains 
how  the  eyelid  Hap  is  formed.  The  horizontal  incision  along  the 
top  of  the  flap  has  a  slight  convexity  upward,  is  not  quite  an 

inch  long,  lies  over  the  orbi- 
tal margin,  and  goes  through 
all  the  tissues  down  to  the 
periosteum.  Another  in- 
cision, parallel  to  this  one, 
rather  more  than  an  inch 
long,  is  made  along  the  up- 
per border  of  the  eyebrow 
and  as  deep  as  the  perios- 
teum. The  flap  of  skin  and 
muscle  is  now  dissected 
from  the  tarsus  down  to  its 
ciliary  border,  but  the  sus- 
pensory ligament  of  the  lid 
must  not  be  interfered  with. 
The  bridge  of  tissue  be- 
tween the  two  horizontal 
incisions  is  now  to  be  under- 
mined without  injury  to  the  periosteum  or  suspensory  ligament. 
The  flap  is  then  drawn  up  under  the  bridge  by  means  of  the 
sutures  (nn'),  ami  secured  to  the  Upper  edge  of  the  upper  in- 
cision.     Inasmuch  as  the  traction  exercised  by  the  flap  when  so 
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fixed  tends  to  produce  ectropion  of  the  lid,  two  lateral  sutures 
{/>(>')  are  applied  deeply  through  the  suspensory  ligament  and 
conjunctiva  to  the  exclusion  of  the  skin,  and  are  attached,  like 
the  other  sutures,  tn  the  upper  lip  of  the  upper  incision,  thus 
counteracting  the  tendency  to  ectropion.  Fig.  66  shows  the 
effect  of  the  operation 

Fuchs  has  published*  some  cases  of  bilateral  ptosis  in  elder1)' 
people,  which  were  due,  in  his  opinion,  to  primary  atrophy  of 
the  levator  palpebral  muscles.  The  eyelids  were  elongated  and 
thinned,  so  that  the  eyeball 
showed  plainly  through 
them.  The  loss  of  power 
hail  in  each  case  been  very 
slowly  increased  for  many 
years. 

Congenital  ptosis  is  gen- 
erally present  in  both  eyes. 
It  is  due  in  some  cases  to 
an  imperfect  development 
of  the  levator  palpebral, 
and  in  others  to  an  ab- 
normal insertion  of  this 
muscle,  its  tendon  being 
attached  to  the  tarsus  too  far  back.  Either  Birnbachcr's  or 
Panas'  operation  may  be  employed  here.  Eversbusch  has  pro- 
posedt  the  following  proceeding  more  particularly  for  con- 
genital ptosis  : 

EvtrsbuscK s  Operation  foi  Congenital  /'/v.*/.v  (Figs.  67  and  68). 
— The  object  of  the  operation  is  to  increase  the  power  of  the  le- 
vator by  advancing  its  insertion,  or  rather  by  doubling  it  down 
over  the  tarsus,  to  which  it  forms  fresh  adhesions.  Snellen's 
lid-clamp  is  applied,  the  plate  being  passed  well  up  into  the  for- 
nix ;  and,  before  the  ring  is  screwed  down,  the  skin  of  the  lid  is 

*    Van  Grarfc's  Archh;  xsucvi,  i,  [i.  234. 
t  Mimatsbl.  f.  Augtnkk.,  1883,  p.  100. 
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drawn  down,  so  that  its  prolongation  just  under  the  eyebrow 
may  be  forced  into  tile  instrument.  The  skin  and  the  underly- 
ing orbicularis  are  now  divided  in  the-  entire  width  of  the  lid, 
parallel  to  its  free  margin,  and  at  a  distance  half-way  between 
this  margin  and  the  eyebrow.  The  skin  and  the  subjacent 
muscles  are  then  separated  up.  both  upward  and  downward, 
for  4  mm.  in  each  direction,  so  that  the  insertion  of  the  levator 
may  be  well  exposed,  A  suture  with  a  small  curved  needle  at 
either  end  is  then   introduced   by  means  of  one  of  these  needles 
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horizontally  into  the  tendon  at  its  insertion,  and  near  the  center 
of  the  latter,  in  such  a  way  that  about  ?'j  mm.  of  the  tendon 
may  be  included  in  the  suture  Kach  needle  is  now  passed  ver- 
tically downward  between  the  tarsus  and  orbicularis,  and 
brought  out  at  the  free  margin  of  the  lid  at  a  distance  from  each 
other  of  about  :'.  nun.  Two  more  such  double  sutures,  one  in 
the  temporal,  the  other  in  the  nasal,  third  of  the  tendon,  are 
similarly  applied.  The  margins  of  the  horizontal  skin  and 
muscle    wound   are   now    drawn   together,   and   then    the   three 
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sutures  an  closed  tightly.  It  is  desirable  to  slip  glass  beads 
over  the  ends  of  the  sutures  before  tying  them,  to  prevent  cut- 
ting into  the  margin  of  the  [id  Both  eves  are  bandaged,  and 
the  sutures  left  in  for  a  week  or  more. 

Hugo  Wolff's  opt  rations  for  congenital ptosis*  by  advancement 
of  the  levator  palpebral  superioris. 

Method  i  (Fig.  69). — An  incision  of  about  2  cm.  in  length  is 
made  through  the  skin  of  the  upper  lid  in  a  position  correspond- 
ing to  the  upper  border  of  the  tarsus,  and  the  lips  of  the  wound 
are  each  dissected  up  for  a  distance   of  3   mm.     By  this  means 
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the  orbicularis  is  laid  bare.  In  the  center  of  the  wound,  and  at 
the  upper  margin  of  the  tarsus,  a  fold  of  the  orbicularis  of 
about  1  cm.  in  width,  with  the  subjacent  levator  tendon,  is 
seized  in  the  forceps.  This  fold  is  isolated  in  a  vertical  direction 
by  a  few  strokes  with  the  scissors,  and  is  undermined.  Two 
strabismus  hooks  are  then  passed  under  it,  and  placed  so  that 
one  of  them  lies  close  to  the  insertion  of  the  levator  tendon  into 
the  tarsus. f     The  amount  by  which  it  is  desired  to  raise  the  lid 


♦  Arch.  f.  Augenheilkumte,  xx.viii,  i  and  ii,  Angust,  1896. 

f  II   Wo  n  he  find*  the  insertion  of  this  tendon  i>  5  mm,  below  ihe 
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is  measured  off  on  the  tendon  from  its  insertion,  and  Schweig- 
ger's  Strabometer  is  convenient  for  tliis  purpose.  (If,  for  ex- 
ample, the  palpebral  opening  in  the  normal  eye  is  lo  mm.,  while 
that  in  the  eye  to  be  operated  on  is  3  mm.,  it  will  be  required  to 
raise  the  drooping  eyelid  7  nun.)  At  the  point  found  by  this 
measurement  two  sutures,  each  with  two  needles,  are  applied  in 
the  muscle,  ami  the  latter  is  divided  immediately  below  the  liga- 
tures. The  four  needles  are  then  passed  through  the  stump  of 
the  tendon  at  its  insertion,  and  through  the  portion  of  orbicularis 
which  covers  it ;  the  sutures  are  tied  and  cut  off  short,  and  the 
skin  wound  is  then  closed  by  a  few  sutures. 

Method  2. — From  the  conjunctival  surface.  The  eyelid  is 
everted  in  the  usual  manner  ;  the  upper  margin  of  the  tarsus  is 
then  seized  in  the  double-legged  fixation  forceps,  and  the  lid  is 
rolled  over  again,  and  by  this  means  the  field  of  operation  is 
brought  into  view.  To  prevent  bleeding  a  lid-clamp  is  now 
applied.  On  the  right  margin  (as  looked  at  by  the  operator)  of 
the  field  of  operation  a  fold  of  conjunctiva  is  raised  and  divided 
vertically,  and  the  conjunctiva  is  undermined  upward,  down- 
ward, and  to  the  left,  and  divided  by  a  horizontal  incision  about 
^  cm.  in  length.  The  conjunctival  flaps  are  turned  upward  and 
downward,  and  then  the  levator,  with  Midler's  muscle  lying  on 
it,  are  exposed  to  view.  With  the  forceps  a  portion  in  the  cen- 
ter of  the  muscle,  about  1  cm.  wide,  is  seized  and  isolated  from 
its  bed  by  a  few  vertical  strokes  with  the  closed  scissors.  Two 
strabismus  hooks  are  inserted  under  the  isolated  portion  of 
muscle,  one  of  them  lying  close  to  the  convex  margin  of  the 
tarsus,  and  then  the  clamp  and  fixation  forceps  arc  removed.  In 
place  of  the  strabismus  hooks  Wolff's  spatula  with  millimeter 
scale  engraved  on  it  can  be  used.  At  the  desired  distance  from 
the  upper  margin  of  the  tarsus  (which  must  precisely  represent 
the  difference  between  the  palpebral  opening  in  the  sound  eye 
and  that  in  the  faulty  eve)  two  catgut  sutures,  with  two  needles 
each,  are  tied  in  the  muscle,  so  that  each  knot  will  include  more 
than  half  of  the  isolated  portion  of  the  muscle.     The  muscle   is 


THE  KYKLIDS. 


- '  9 


then  divided  close  below  the  point  of  ligature  ;  the  needles  are 
passed  through  the  stump  close  to  the  upper  margin  of  the  tar- 
sus, which  is  also  included  ;  the  sutures  are  closed,  and  cut  off 
short.       The  conjunctival  wound  is  then  also  closed. 

A  remarkable  condition  is  congenita!  ptosis,  with  associated 
movements  of  the  affected  eyelid,  during  the  action  of  certain 
muscles.  There  are  only  about  thirty  cases  of  this  on  record. 
It  is  most  commonly  the  left  lid  which  is  affected,  and  the  par- 
alysis may  be  congenital  or  acquired.  Three  conditions  have 
been  observed,  viz.  :  ( i )  elevation  of  the  drooping  lid  when  the 
eye  is  adducted,  (2)  when  the  eye  is  abducted,  or  (3)  when  the 
mouth  is  open.  A  synchronous  contraction  of  the  pupil  ha-, 
been  noticed  in  some  eases,  while  in  some  the  elevation  of  the 
lid  occurs  also  with  a  lateral  motion  of  the  jaw-,  and  with  deglu- 
tition. Gower's  explanation  is  that  in  these  cases  the  levator  is 
not  wholly  supplied  by  the  third  nerve,  but  partly  also  by  nerve- 
fibers,  which  take  their  origin  in  the  nucleus  of  the  fifth  pair,  and 
which  also  supply  the  external  pterygoid  and  digastric  muscles. 
But  this  theory  does  not  hold  good  in  all  cases,  for  Bull  *  de- 
scribes a  case  in  which  the  lid  was  raised  when  the  head  was 
bent  back,  thus  stretching  the  digastric.  He  regards  these  as 
associated  or  reflex  movements.  In  some  instances  the  lid  can 
be  raised  voluntarily  on  closing  the  other  eye.  Needless  to  say, 
no  remedy  can  be  applied  for  relief  of  this  condition. 

The  term  ptosis  is  also  given,  although   not  very  correctly,  to 

-  in  which  increased  weight  of  the  lid  causes  it  to  droop,  as 

in  conjunctival  affections,  or  where  a  tumor  has   formed   in   the 

eyelid,  or  where  there  is  a  hyper-development  of  the  subcutaneous 

fat. 

Lagophthalmos  (Xayw;,  a  hare,  as  it  was  supposed  that  this 
animal  sleeps  with  its  eyes  open  ;  6f0aAp4f),  or  inability  to  close 
the  eyelids,  is  most  commonly  due  to  paralysis  of  the  portiodura, 
and  is  then  associated  with  the  other  symptoms  of  the  latter   af- 


*  An/tkt-s  ,■/  O/kthalm.,  x»i,  p.  354. 
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lection.     On  an  effort  to  close  the  lids  being  made,  the  eyeball 
rotated    upward   under  the  upper  lid.  owing  to  the  as 
action  of  the  superior  rectus;  and  in  sleep  this  upward  rot 
also   occurs — a  fact  which  explains,  to  a  great  extent,  the 
niunity  of  the  comea  from   ulceration  in  many  <>f  tin.  - 
1-agophthalmos  may  also  be  due  to  orbital   tumors  pushing  the 
eyeballs   forward,  to  exophthalmic  goiter,  to   staphyloma,  or  to 
intraocular  growths  distending  the  walls  of  the  eyeball — in  all  o| 
which   conditions  the  eyelids  are  often   mechanically  prevented 
from  closing  over  the  eyeball,  or  can  be  closed  only  by  a  str<  nig 
effort  of  the  will.     The  danger  to  the  eye  depends  upon  the  ten- 
dency to   ulceration   of  the  cornea  from  its  dryness,  caused   by 
exposure  to  the  air,  and  from  foreign  substances  not  being  re- 
moved from  it  by  nictitation. 

In  cases  of  non-paralytic  lagophthalmos,  protection  of  the  cor- 
nea by  keeping  the  eyelids  closed  with  a  bandage,  or  by  in 
ing  a  few  epidermic  sutures  in  the  margins  of  the  eyelids  to  draw 
them  together,  should  be  our  first  care.  Tarsorrhaphy  may  be 
employed  in  those  cases  where  circumstances  indicate  that  it 
would  be  useful — eg.,  in  some  cases  of  exophthalmic  goiter,  or 
pf  staphylomatous  eyeball. 

In  paralytic  cases,  the  primary  cause  of  the  paralysis  (syphilis, 
rheumatism,  etc.)  must  be  treated  so  long  as  there  is  a  prospect 
of  restoring  power  to  the  muscle.  Locally,  galvanism  and  hy- 
podermic injections  of  strychnia  may  be  employed.  1  hiring  cure 
the  cornea  should  be  protected  as  above.  In  incurable  cases  the 
opening  of  the  eyelids  must  be  reduced  considerably  in  size  by 
an  extensive  tarsorrhaphy. 

The  operation  of  tarsorrhaphy  consists  in  uniting  the  margins 
of  the  lower  and  upper  lids  in  the  neighborhood  of  the  external 
commissure,  so  as  to  reduce  the  size  of  the  opening  of  the  eye- 
lids. The  commissure  should  be  caught  between  the  finger  and 
thumb,  and  the  edges  of  the  lids  approximated,  so  as  to  enable 
the    Operator   tO  form  an   estimate  of  the  required   extent  of  the 

operation.     A  horn  spatula  is  then  passed  behind  the  commis- 
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sure,  and  the  necessary  length  of  the  margin  of  each  lid,  includ- 
ing the  bulbs  of  the  cilia,  abscised  with  a  sharp  knife.  The  raw 
margins  are  then  brought  together  with  sutures. 

Symblepharon  («&,  together ;  (Mfapm,  t/ie  eye/iii)  is  an  ad- 
herence, partial  or  complete,  of  the  eyelid  to  the  eyeball.  It  is 
usually  the  result  of  burns  of  the  conjunctiva  by  fire,  acids,  or 
lime.  The  shortening  of  the  conjunctival  sac,  which  is  seen  as 
the  result  of  pemphigus  or  of  granular  ophthalmia,  and  which  I 
have  above  described  under  the  heading  of  Xcroplithalmns.  is 
sometimes  wrongly  called  symblepharon.  If  the  symblepharon 
interfere  seriously  with  the  motions  of  the  eyeball,  or  if  it  cause 
defect  of  vision  by  obscuring  the  cornea,  it  becomes  desirable  to 
relieve    it   by   operation.     Sin  mid   it   consist   of   a  simple   band 


n 


Kic.  70.* 


Km;.  71. 


stretching  from  lid  to  eyeball,  it  may  be  severed  by  ligature,  and 
if  the  band  be  broad,  two  ligatures  may  be  employed,  one  for 
either  half.  A  symblepharon  which  occupies  a  considerable  sur- 
face cannot  be  got  rid  of  in  this  way ;  and  for  such  cases  a 
transplantation  procedure  like  that  of  Tealcf  or  of  KnappJ  nun 
be  employed,  the  great  difficulty  in  dealing  with  these  cases  being 
the  tendency  there  is  to  reunion  of  the  surfaces,  unless  one  or 
both  of  them  be  carpeted  with  epithelium. 

In  J 1  ail's  operation,  if  we  suppose  the  case  to  be  similar  to 
that  represented  in  Fig.  70,  an  incision  is  carried  along  the  line 
<•(  the  margin  of  the  cornea  at  A,  through  the  whole  thickness 

*  Mr.  Teale  now  makes  his  flaps,  as  in  fig.  71,  wider  than  he  originally  did.      I 
fern  i"  thank  liiiu  En  altering  this  drawing  with  hi)  own  hand  for  llii-  work, 
t    Ophtkai.  //■'/■.  Rtf.t  Vol.  iii.  J  Atchiv  f.   Ofhlhal.,  xiv,  i,  p.  270. 
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of  the  symblepharon,  and  the  lit!  is  dissected  off  from  the 
ball  as  far  as  the  fornix,  Two  conjunctival  Haps  are  now  formed, 
as  ;tl  B  and  C  in  Fig.  jri,  and  one  of  them  (/>')  is  turned  to  form 
a  covering  for  the  wounded  surface  of  the  inside  of  the  eyelid, 
while  the  other  ( C)  is  used  to  cover  the  bulbar  surface  (Fig.  7-  ), 
the  flaps  being  held  in  their  places  by  fine  sutures.  That  part  of 
the  symblepharon  which  is  left  adherent  to  the  cornea  soon 
atrophies  and  disappears,  No  great  tension  of  the  flaps  should 
exist  as  they  lie  in  their  new  positions, 

Teak,  again,  has  suggested  the  formation  of  a  bridge-like 
conjunctival  flap  above  the  cornea,  and  the  removing  of  it  across 
the  latter  to  cover  the  loss  of  substance  situated  below.  After 
the  sutures  to  keep  the  flap  in  its  place  have  been  introduced, 
the  latter  is  separated  at  its  bases 

A  simple  plan,  which  would  be  applicable  to  such  a  case  as 
that  depicted  in  Fig.  70,  where  tile  adhesion  is  not  very  exten- 
sive, and  perhaps  even  to  some  more  extensive  ones,  consists  in 

dissecting  tile  conjunctival  process  off 
the  cornea,  and  then  turning  it  down 
on  the  raw  inner  surface  of  the  under 
lid,  and  fastening  it  there  with  a  su- 
ture or  two.  1  have  done  this  with 
complete  satisfaction. 

The  transplantation  of  a  portion  of 
rabbit's  conjunctiva,  as  suggested  by 
Wolfe,  or  of  a  portion  of  mucous  membrane  from  the  lips  or 
from  the  vagina,  as  employed  by  Stellwag,  is  undoubtedly  the 
peat  method  for  many  cases  of  extensive  symblepharon.  The 
chief  precautions  necessary  for  success  in  this  proceeding  are  : 
That  the  (lap  to  be  transplanted  be  not  applied  in  its  new  posi- 
tion until  all  bleeding  at  the  latter  place  has  ceased.  That  the 
flap  be  nothing  more  than  mucous  membrane,  all  submucous 
tissue  being  carefully  removed,  That  it  be  sufficiently  large  t.> 
cover  the  defect  without  any  stretching  ;  anil  it  should  be  re- 
membered  that   the   flap  shrinks  to  two-thirds  of  its  size  alter 
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being  dctacheil  from  its  own  bed.  That  the  flap  be  kept  moist 
and  warm  during  the  period — as  short  as  possible — which  may 
elapse  between  its  detachment  and  its  adjustment.  And,  finally, 
that  it  be  kept  firmly  in  its  new  position  by  a  sufficient  number 
of  points  of  interrupted  suture. 

Harlan ' s  Operation  * — This  is  specially  applicable  to  exten- 
sive symblcpharon  of  the  lower  lid,  and  differs  from  the  forego- 
ing operations  in  that  it  provides  a  covering  of  skin,  and  not  of 
mucous  membrane,  for  the  raw  surface  of  the  under  lid.  Oper- 
ations on  the  same  principle  have  been  proposed  by  Snellen  and 
bj  Kuhnt  An  incision  (A  H,  Fig.  73)  through  the  whole 
thickness  of  the  eyelid,  and  corre- 
sponding in  length  to  the  latter,  is 
made  along  the  lower  margin  of  the 
orbit.      Below  this  a  skin-flap  (C  D) 

is  then  formed.     The  flap  is  dissected     c\~~ — "     fl e 

up,  and   the   incisions   are   carried   a       V — *** 

little    more    deeply  as    A    B    is  ap-  ll<;  73- 

proached,  to  enable  the  flap  to  turn  the  more  readily.  The  flap 
is  then  turned  up  as  on  a  hinge,  slipped  through  the  button- 
hole, and  sutured  securely  to  the  inner  surface  of  the  under  lid, 
After  a  time  the  skin  surface  turned  toward  the  eyeball  becomes 
considerably  modified,  so  as  to  be  somewhat  like  mucous  mem- 
brane. The  bare  space  left  by  the  removal  of  the  strip  of  skin 
is  covered  without  strain  by  making  a  small  horizontal  incision 
(  D  E)  at  its  outer  extremity,  and  forming  a  sliding  flap. 

Blepharophimosis  {fiXi^afnny  eyilid;  pduawr,  namwmg)  is  .1 
contraction  of  the  outer  commissure  of  the  lids,  with  consequent 
diminution  in  size  of  the  opening  between  the  latter ;  and  is 
commonly  due  to  shortening  of  the  skin,  from  long-continued 
in  nation  of  it,  caused  by  the  discharge  in  a  case  of  very  chronic 
conjunctivitis 

It  is  remedied   by  a  canthoplastic  operation.     The  outer  Com- 


♦  Ofhlh.  Rev.,  Vol.  ix.  p.  351. 
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missure  is  divided,  in  its  entire  thickness,  in  a  line  which   i^ 
prolongation  of  the  line  of  junction  of  the  lids  when  closed,  bj 
a  single  stroke  >>f  strong,  straight  scissors,  one  blade  of  which 


has    been    passed    behind    the 


I  he 


mmissure.  l  he  intern  mental 
incision  should  be  made  a  little  longer  than  that  in  the  conjunc- 
tiva. An  assistant  then  draws  the  upper  lid  tip  and  the  1. 
lid  down,  so  as  to  make  the  wound  gape.  The  conjunctival 
margin  and  the  dermic  margin  are  now  united  in  the  center  by  a 
point  of  suture  (C,  Fig.  74),  while  two  more  sutures  (A  and  B) 
are  applied,  one  above  and  the  other  below  the  first.      This  oper- 


J  i<;.   74.— (De  IVt.ter.) 

ation  is  also  employed  in  cases  of  granular  ophthalmia  anil  of 
purulent  conjunctivitis  ulun  it  is  desired  to  relieve  the  pressure 
of  the  lid  on  the  globe. 

Distichiasis  (&Cf(t0tM;  «~'y."~,  fl  row)  and  Trichiasis  (r/rf/oc,  " 
luiir). — The  first  of  these  terms  indicates  the  growth  of  a  row  of 
eyelashes  along  the  iutcrmarginal  portion  of  the  lid  in  addition 
to  the  normal  r<>\\  ;  while  trichiasis  indicates  a  false  direction 
given  to  the  true  cilia.  Both  conditions  are  often  found  co- 
existing, and  they  are  also  often  present  along  with  entropion. 
The)'  may  both  be  produced  by  chronic  blepharitis  or  by  chronic 
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granular  ophthalmia.  It  has  been  commonly  held  that  cicatri- 
cial contraction,  giving  a  false  direction  to  the  hair-follicles,  is 
the  immediate  cause  of  these  conditions  ;  but  Raehlmann  has 
recently*  shown  that  the  false  cilia  are  developed  as  buds  or 
ottshoots  from  the  follicles  of  the  cilia,  and  primarily  from  the 
cuticle  of  the  free  margin  of  the  lid.  The  latter  mode  of  devel- 
opment is  a  novel  discover)'  by  Raehlmann,  which  he  seems  to 
have  definitely  proved  by  his  pathological  investigations.  His 
view  is  that  hyperemia  of  the  margins  of  the  lids  and  inflam- 
mation of  a  proliferating  type  arc  what  give  rise  to  this  primary 
development  of  hairs.  The  symptoms  they  produce,  and  the 
dangers  to  the  eye  attendant  on  them,  are  due  to  the  rubbing  of 
the  irregular  eyelashes  on  the  cornea,  which  produces  pain, 
blepharospasm,  and  opacity  of  the  cornea,  or  even  ulceration 
of  it. 

Operations  for  Disticfiiasis  and  Trirhiasis; 

lipilalion. — The  false  cilia  may  be  pulled  out  with  a  forceps  ; 
but  this  cannot  be  regarded  as  a  cure,  for  the  hairs  grow  again. 

lilatrolysis  has  been  proposed  by  Charles  Mitchell,  of  Mis- 
souri,t  and  by  Arthur  Benson,  of  Dublin. J  A  needle  is  at- 
tached to  the  negative  pole,  and  its  point  passed  into  the  bulb 
of  the  eyelash  to  be  removed,  the  positive  pole  being  placed  on 
the  temple,  Chi  closure  of  the  circle,  if  the  batter\-  be  working 
properly,  bubbles  of  gas  should  rise  up  around  the  needle,  and 
a  slough  forms  at  the  root  of  the  hair,  which  becomes  loose,  and 
is  removed.  It  ikn:>,  not  gTOW  again,  for  the  bulb  is  destroyed. 
Each  hair  must  be  separately  operated  on.  The  proceeding  is 
very  valuable  where  only  a  few  cilia  are  to  be  dealt  with. 

Illaqttiatioii. — Snellen  has  revived  this  ancient  operation  for 
cases  where  only  a  few  isolated  hairs  are  out  of  order.  Both 
ends  of  a  bit   of  very  fine   silk   thread  are   passed   through   the 


*    \\m  Grarft's  Archiv,  x\itvii,  ii,  p.  66. 

\  Tri./ii.nii  ,ni,/  Dittichiatis,  ih.it   Vaturt  and Pathah/ey,  toiti  a  A'-ntiial  Method 
vj  Tnalmenl  ;  ami  Klin.  Monotlhi.,  April,   ISS^. 
\   Brit.  Med.  Journal,  Deconbel  l6,  1SS2. 
«9 


ejt  of  a  fine  needle,  so  as  to  form  a  loop.      The  needle  is  HOW 
entered  as  close  to  the  point  of  exit  of  the  hair  as  possible,  and 

the  counter-puncture  is  made  in  the  position  which  the  hair 
should  normally  occupy  in  the  row  of  its  fellows.  The  needle- 
is  drawn  completely  through,  as  also  the  ends  of  the  thread,  bat 
the  loop  not  as  yet.  Into  the  loop  the  eyelash  is  now  inserted 
by  aid  of  a  fine  forceps,  and  by  traction 
on  the  ends  of  the  thread,  loop  and  eye- 
lash  are  drawn  through  the  tunnel.  Un- 
fortunately the  eyelashes  frequently  re- 
gain their  abnomal  position  by  reason  of 
their  OWR  elasticity. 


y 
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Excision, — When  some  half-dozen  hairs  close  together  are 
growing  wrong,  the  simplest  and  best  plan  is  to  completely 
remove  them  by  excision  of  the  corresponding  portion  of  the 
ciliary    margin.      A    fine    knife   is   passed   into  the   intermarginal 

region  at  the  place  corresponding  t<>  the  hairs  to  be  dealt  with, 
and  a  partial    division  of  the  lid  into   two  layers,  as  in  the  Arlt- 
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Jaesche  operation  (vidt  infra),  is  effected.  A  ^-shaped  incision 
in  the  skin  of  the  lid  is  then  made,  including  the  erring  hairs, 
the  whole  flap  is  excised,  and  the  margin  of  the  loss  of  sub- 
stance drawn  together  with  sutures. 

In  cases  of  distichiasis  or  trichiasis  involving  the  whole  length 
of  the  eyelid,  removal  of  the  marginal  portion  of  skin  contain- 
ing the  bulbs  of  all  the  eyelashes,  true  and  false  (Flarer's  oper- 
ation), is  not  to  be  recommended — unless,  occasionally,  in  the 
under  lid  —  because  it  unnecessarily  deprives  the  eye  of  an 
ornament,  and  of  a  protection  against  glare  of  sun  and  foreign 
bodies. 

Transplantation,  or  shifting,  of  the  marginal  portion  of  the 
integument  containing  the  hair-bulbs,  true  and  false,  is  a  prefer- 
able proceeding  in  these  complete  cases.  One  of  the  oldest  ami 
most  valuable  operations  of  this  kind  is  that  of  Jaesche,  modified 
by  Arlt.  It  is  performed  as  follows :  Knapp's  or  Snellen's 
clamp  (Fig.  75)  having  been  applied  to  prevent  bleeding,  the  lid 
in  its  whole  length  is  divided  in  the  intermarginal  part  into  two 
layers  ( Fig.  76),  the  anterior  containing  the  orbicular  muscle 
and  integument  with  all  the  hair-bulbs,  the  posterior  con- 
taining the  tarsus  and  conjunctiva.  The  incision  in  the  inter- 
marginal portion  is  about  5  mm.  deep.  A  second  incision  is 
now  made  through  the  integument  of  the  lid,  parallel  to  its 
margin,  and  from  5  to  7  mm.  removed  from  it.  This  incision 
also  extends  the  whole  length  of  the  lid.  A  third  incision  is 
carried  in  a  curve  from  one  end  to  the  other  of  the  second  in- 
cision. The  height  of  tile  curve  is  proportional  to  the  effect 
required,  varying  from  4  mm.  to  7  mm.  The  piece  of  in- 
tegument included  between  the  second  and  third  incisions  is 
dissected  off  with  forceps  and  scissors,  without  any  of  the 
underlying  muscle  being  touched,  and  the  margins  of  the 
loss  of  substance  are  brought  together  by  sutures.  By  this 
procedure  the  lower  portion  of  integument,  containing  the  hairs 
and  their  bulbs,  is  drawn  up  anil  away  from  contact  with  the 
cornea, 


Spettcer  Watson,*  Nicati.f  Schooler, j  Burchard,-?  Dianoux,|| 
and  Gayetl  have  all  proposed  double  transplantation  operations. 

Dianonx'  s  operation  is  as  follows:  Snellen's  (or  de  YVecker'-) 
clarnp  is  applied  (omitted  in  figures  for  simplicity),  and  an  incis- 
ion (Fig.  77)  is  made  parallel  to  the  free  margin  of  the  lid,  about 
4  mm.  from  it,  extending  the  whole  length  of  the  lid,  and  pene- 
trating to  the  tarsus,  but  not  through  the  latter.  The  ciliary 
portion  of  the  lid  marked  off  by  this  means  is  now  detached  from 
the  tarsus  by  an  incision  in  the  intermarginal  portion  of  the  lid, 
as  in  the  Arlt-Jacsche  Operation,  An  incision  through  the  skin 
alone  is  then  made  about  3  mm.  above  the  first  incision  and  par- 


Fic.  77. 
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allel  to  it,  but  extending  some  2  mm.  beyond  it  at  either  extrem- 
ity. The  skin-flap  is  separated  off  from  the  underlying  muscle, 
except  at  either  end,  where  it  is  left  attached.  The  underlying 
portion  of  the  muscle  is  then  separated  from  the  tarsus,  and  al- 
lowed to  retract  upward.  A  forceps  is  passed  under  the  ciliary 
flap  (Fig.  77),  and  the  skin-flap  is  seized  and  drawn  down  into 
the  position  of  the  former  (Fig.  78),  where  it  is  made  fast  by  three 
sutures  to  the  margin  of  the  tarsus.  The  ciliary  flap  is  moved  up 
and  carefully  stretched  u|>on  the  tarsus  bared  of  the  orbicularis, 


•    Hf-htkal.  Jlosf:  AV/.,\..l.  v ii.  1.K75,  p.  440.      f  Marseille  M;JU alt,  1879 
J    Klinischet  Kcri.hl,  1880.  I    Charili  Jiih.i/sh,  fid;. 

I|    A  mi, 1 1,  til'  OtMHtHfmt,   iSSj,  [,.    1 J2.  "    ////,/.,  I SKi,  [..  Vf. 


THE  I  \  li  IDS. 


229 


the  latter  being  drawn  back  with  a  strabismus  hook,  and  the  flap 
ia  secured  in  its  place  by  sutures  to  the  tarsus.  An  antiseptic 
dressing  is  applied,  and  the  sutures  may  be  removed  on  the  third 
day.  Although  the  wounded  surface  of  the  ciliary  flap  does  not 
become  vitally  united  with  the  epidermic  surface  of  the  skin-flap, 
yet  no  practical  ill  result  follows. 

A  real  objection  lies  in  the  circumstance  that  occasionally  the 
cutaneous  hairs  on  the  transplanted  flap  irritate  the  cornea,  and 
these  hairs,  being  much  finer  than  cilia,  are  more  difficult  to  deal 
with. 


,  ///  h  1  in  11 1  i/r  11  r>  f 


I  10    79, 

Vassius'  Operation.  — If,  for  example  (Fig.  79),  the  whole  ex- 
tent of  the  right  upper  lid  be  affected  with  trichiasis,  a  Imrn  liil- 
spatula  (the  clanm  will  not  answer)  is  passed  under  the  lid,  and 
held  by  an  assistant.  An  intermarginal  incision  is  made,  as  in 
the  Arlt-Jaesche  operation,  about  3  mm.  to  4  mm.  deep.  This 
incision  is  then  prolonged  through  the  skin  merely,  over  the  ex- 
ternal commissure  for  5  mm.  to  6  mm.  It  is  then  turned  up- 
ward at  an  angle  with  the  free  margin  of  the  lid  about  35°,  and 
a  flap  about  5  mm.  wide  is  marked  out  with  the  knife  in  the  usual 
crease  or  fold  of  the  upper  lid.  A  narrow,  sharp,  and  pointed 
scalpel  is  then  thrust  under  the  flap  at  its  base,  and  carried  to- 
ward it-  inner  end,  so  as  to  separate  it  off  without  the  aid  of  for 


*  Bericht  J.  Ophihal.  GtsetUch.,  Heidelberg,  1S87,  p.  42 
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cepSj  scissors,  or  any  other  instrument.  The  margins  of  the 
wound  thus  made  are  brought  together  with  four  or  five  sutures, 
and  the  Sap  turned  down  and  secured  in  the  gaping  intermarginal 
incision  by  means  of  four  or  five  sutures  between  each  of  its  edges 
and  the  corresponding  palpebral  margin.  One  suture  fastens  the 
free  end  of  the  flap  in  the  median  corner  of  the  wound.  The 
position  of  the  cicatrix,  just  in  the  fold  of  the  upper  eyelid,  pre- 
vents its  causing  any  disfigurement.  Were  the  case  one  of  par- 
tial trichiasis,  the  intermarginal  incision  should  extend  a  little  be- 
yond the  point  where  the  abnormal   condition   ceases.      If  it    be 


(     ° 


--,       >f 


— '    y 


Fi<;,  So. 

the  inner  half  only  of  the  margin  of  the  lid  which  is  affected,  the 
intermarginal  incision  is  prolonged  toward  the  nose,  and  the  flap 
so  formed  that  its  base  lies  over  the  inner  canthus.  The  flap  heals 
in  readily,  and,  although  it  shrinks  somewhat,  secures  a  wide  in- 
termarginal portion.  The  same  drawback  in  connection  with  the 
cutaneous  hairs  on  the  transplanted  flap  holds  good  here  as  in 
Dianoux's  operation. 

/  'an  Millingcris  operation*  consists  in  splitting  the  eyelid,  as  in 
the  Arlt-Jaesche  operation,  from  end  to  end,  sufficiently  to  pro- 
duce a  gap  I /■'.  fig.  So)  3  mm.  in  width  at  the  central  part  of  the 


*    Ofhlhalmi    A'n'ifw,  18S7,  p.  3<*>. 
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lid,  and  gradually  becoming  narrower  toward  the  cantlii.  The 
gap  is  kept  open  by  sutures  passed  through  folds  of  skin  on  the 
upper  lid  (u  a  ti),  by  means  of  which  also  the  lid  is  prevented  from 
closing  for  twenty-four  hours  at  the  least.  As  soon  as  the  bleed- 
ing has  ceased,  a  strip  of  mucous  membrane  of  the  same  length 
,is  that  of  the  lid,  ami  2  to  2>_.  mm.  in  breadth,  is  cut  out  with 
two  or  three  snips  of  curved  scissors  from  the  inner  surface  of 
the  patient's  under  lip,  and  is  placed  at  once  in  tin  gap  in  the 
intcmurginal  space.  It  should  then  be  pressed  into  position 
with  a  pledget  of  cotton-wool  Bleeped  in  sublimate  solution  (I  in 
5000).  According  to  Van  Millingeu,  sutures  are  superfluous, 
but  I  like  them  for  the  sake  of  security,  and  1  do  not  find  that 
they  do  harm.  The  eyelid  is  then  covered  over  with  a  piece  of 
lint,  on  which  is  spread  a  thick  layer  of  xeroform  vaselin,  and 
on  this  is  placed  a  wad  of  cotton-wool  and  a  bandage.  Both  eyes 
should  be  bandaged.  The  sublimate  lotion  is  used  for.  disinfect- 
ing the  eye  and  lip  during,  before,  and  after  the  operation.  The 
dressing  should  be  renewed  once  in  twenty-four  hours,  and  the 
sutures  in  the  upper  lid  ought  not  to  be  removed  before  the  sec- 
ond day. 

Van  Millingen  docs  not  think  it  advisable  to  transplant  small 
strips  of  mucous  membrane  if  the  trichiasis  be  partial.  He  re- 
Is  this  condition  as  only  the  commencement  of  complete 
trichiasis,  and  therefore  recommends,  even  in  these  cases,  the 
filling  up  of  the  entire  length  of  the  intermarginal  space  with  a 
Hap  of  mucous  membrane.  In  cases  of  shortening  of  the  con- 
junctival surface,  in  which  it  has  been  reduced  to  yi  cm.,  a  strip 
of  mucous  membrane  measuring  4  mm.  in  width  at  the  center 
may  be  transplanted. 

The  strip  to  be  transplanted  is  generally  taken  from  the  an^le 
of  the  lip  and  from  the  line  demarcation  between  the  dry  and 
moist  surfaces  of  the  lip.  A  couple  of  fine  sutures,  which  serve 
t'i  unite  the  margins  of  the  wound  in  the  lip,  arrest  the  bleeding 

a!  once  and  accelerate  union  of  the  part,  which  is  generally  com- 
pleted in  twenty-four  hours. 


The  transplanted  tissue  in  this  instance  being  free  from  hair 
the  method  is  not  open  to  the  objection  referred  to  in  Diar. 
and  in  Vossius"  operation,  while  it  is  equally  effectual  in 
ncntly  providing  a  good  intermarginal  space, and  in  thus 
nently  relieving  the  condition. 

Entropion  (•»,  m  ,  r.,s'r.».  to  ttirH\.  or  inversion  of  the  eye 
lid.  is  due  to  some  organic  change  in  the  conjunctiva  or  tarsus 
or  to  spasm  of  the  palpebral  portion  of  the  orbicular  mu- 

A  large  proportion  of  the  former  class  of  cases  is  the  r 
chronic  granular  ophthalmia,  and  is  most  common  in  the  upr 
lid. 

Spastic  entropion  usually  occurs  in  the  under  lid.      It 
ijucnt  in   old   people  (senile  entropion)  from   relaxation   of  the 
skin   of  the  eyelid,  and  is  also  produced   by  the   wearing  of 
bandage  after  operations,  etc.,  and  by  edema  of  the  conjunctiv. 
in  inflammation  of  that  membrane. 

Treatment. —  Organic  entropion,  in    which  the   tarsus 
distorted,  can  often  be  corrected  by  one  of  the  methods  described 
for    trichiasis    and    distichiasis.      But  many  of  these  cases   are 
impulsed  by,  or  rather  arc  due  to,  abnormal  curvature  with 
h\|Hrtrophy  of  the  tarsus. 

In  all  such  cases  the  operation  must  include  an  attack  on  the 
II  it*  If,  01  the  result  will  be  abortive.     Indeed,  I  have  little 
doubt  that  much  of  the  disappointment  c\[>ericnced  in  the  treat- 
ment of  t  tttropion  has  been  due  to  imperfect  appreciation  of  this 
fact, 

Sh •■> ntjii -lii' I  operation  is  as  follows  :  The  clamp  having  been 
.(]>l <li<  <  1.  :m  incision  is  made  through  the  integument  of  the  eye 
lid  parallel  to  its  margin,  2  mm.  distant  from  the  latter,  and  ex 
tending  its  whole   length,      The  muscle   is   dissected  up  so  as 
lay  bare  the  tarsus,  and  then  a  wedge-shaped  piece,  2  mm.  wide 
and  the   length   of  the   lid.  its   cd^c  pointing   toward  the  inner 
viul. in  of  tin  Inl.  i-  from  the  tarsus.     A  correspond! 

portion  "t  muw  le  and  bIcui  is  alao  n  moved,  and  the  wound  left 
t.i  h<.il  l>y  granulation,     The  shrinking  of  the  resulting  cicatrb 
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causes  the  marginal  portion  of  the  tarsus  to  return  to  its  correct 
position. 

Snellen's  Operation. — Snellen's  clamp  (very  similar  to  Knapp's, 
which  can  equally  well  be  used)  is  applied.  About  3  mm.  from 
the  margin  of  the  lid,  and  parallel  to  it,  an  Incision  is  made 
through  the  skin  alone,  extending  the  whole  length  of  the  lid. 
111.-  orbicular  muscle  is  exposed  by  dissection  of  the  skin  Up- 
ward, in  order  to  promote  retraction  of  the  latter,  and  along  the 
edge  of  the  lower  margin  of  the  wound  a  strip  about  2  mm. 
broad  of  the  orbicular  muscle  is  removed,  and  the  tarsus  to  the 
same  extent  exposed  to  view.      A   wedge-shaped  piece  corres- 
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ponding  to  the  exposed  part  of  the  tarsus  is  now  excised  from 
U  with  a  very  sharp  scalpel  or  Beer's  cataract  knife,  the  edge  of 
the  wedge  pointing  toward  the  conjunctiva,  which  latter,  how- 
ever, is  left  intact.  The  hypertrophy  of  the  tarsus,  which  is 
always  present,  facilitates  this  procedure.  A  silk  suture  carry- 
ing a  needle  on  each  end  having  been  prepared,  one  needle  is 
passed  from  within  outward  through  the  band  of  muscle  and  in- 
tegument left  at  the  margin  of  the  lid.  The  second  needle  is 
also  pissed  from  within  outward  through  the  upper  lip  of  the 
tarsal  loss  of  substance,  and  then  from  within  outward  through 
this  same  marginal  band,  at  a  distance  of  about  4  mm.  from  the 
point  of  exit  of  the  first  needle.  The  ends  of  the  suture  are 
20 
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tied  together,  a  small  bead  having  first  been  strung  on  each  tO 
prevent  it  from  cutting  through  the  skin.  Three  such  sutures 
are  employed.  The  accompanying  woodcuts  (bigs.  81  and  Sj) 
make  the  foregoing  description  more  intelligible. 

Gnr/t's  Operation* — An  incision  is  made  on  the  inner  surface 
of  the  lid  in  a  line  parallel  to  and  about  2  mm.  distant  from  the 
row  of  openings  of  the  Meibomian  ducts.  It  is  carried  through 
the  conjunctiva  and  whole  thickness  of  the  tarsus, 
and  should  extend,  in  cases  of  complete  entropion, 
from  near  the  inner  to  the  outer  canthus.  A  strip 
of  skin  about  2  mm.  broad,  and  tapering  to  a 
point  at  each  end,  is  now  excised  from  the  lid, 
the  lower  margin  of  the  strip  being  i  \'>  mm.  above 
the  line  of  the  eyelashes.  The  muscle  is  left  in- 
tact. Fine  silk  sutures  are  applied  in  the  follow- 
ing manner,  by  aid  of  a  No.  12  glover's  needle  bent  to  an  arc  of 
about  a  third  of  a  circle  :  The  needle  is  first  introduced  a  little 
to  the  C'injimctival  side  of  the  row  of  eyelashes,  and  is  brought 
out  just  within  the  wound  made  by  the  excision  of  the  strip  of 
skin  (A,  Fig.  83) ;  it  is  then  drawn  through,  inserted  again  in 
the  wound  near  its  upper  margin,  and  passed  deeply  backward 
and  upward  so  as  to  graze  the  front  of  the  tarsus  anil  emerge 
through  the  skin  a  cm.  or  more  above  its  point  of  entrance  ( />', 
I''R-  83).  On  tying  the  two  ends  of  the  thread  together,  the 
skin-wound  is  closed,  and  the  loosened  lid-margin  is  at  the  same 
time  everted  and  brought  into  a  correct  position.  Three  sutures 
generally  suffice  for  the  accurate  adjustment  of  the  lid-margin. 
In  the  spaces  between  and  beyond  the  sutures  it  is  often  practi- 
cable and  advantageous  to  turn  the  eyelashes  upward  against  the 
front  of  the  eyelid,  and  fix  them  there  by  means  of  collodion. 
The  stitches  should  be  removed  at  latest  on  the  day  after  the 
operation,  the  line  of  suture  being  then  strengthened  by  collo- 
dion, or,  in  case  the  cilia  are  very  short,  a  few  short  fibers  of 
cotton  are  used  with  the  collodion. 


*  Trans.  Amtrunn  OfAlAat.  See.,  VoL  Hi.  p.  167. 
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Berlin's  Operation. — Knapp's  clamp  is  applied.'  The  first  in- 
cision lies  3  mm.  above  the  margin  of  the  lid,  extends  its  whole 
length,  and  divides  it  in  its  entire  thickness,  including  the  con« 
junctiva.  The  skin  and  muscle  at  the  upper  edge  of  the  wound 
are  pushed  or  dissected  up  so  as  to  expose  the  tarsus.  The 
upper  edge  of  the  tarsal  incision  is  now  seized  at  its  center  with 
a  finely-toothed  forceps,  and  an  oval  piece  with  the  adherent 
conjunctiva,  about  2  to  3  mm.  wide  in  its  widest  part,  and  in 
length  corresponding  with  that  of  the  eyelid,  is  excised  from  it 
with  a  fine  scalpel.  The  wound  is  closed  with  three  sutures 
through  the  skin.  If  it  be  thought  desirable  to  increase  the 
effect,  a  skin-flap  may  be  excised  from  the  lid.  The  objection 
to  this  operation,  that  a  portion  of  the  mucous  membrane  is 
removed,  is  not  of  importance.  Kxcept  for  an  occasional  granu- 
lation forming  on  the  bulbar  aspect  of  the  wound,  I  have  found 
the  operation  free  from  inconvenience,  and  its  result  satisfactory, 
and  in  most  instances  permanent. 

Spastic  entropion,  as  the  result  of  bandaging,  usually  disap- 
pears when  the  use  of  the  bandage  is  given  up;  or,  if  the  bandage 
must  be  continued,  and  should  the  inverted  lid  cause  irritation, 
an  epidermic  suture  at  the  palpebral  margin  and  fastened  to  the 
cheek  below  will  give  relief. 

Senile  entropion  is,  k<{  the  spastic  kinds,  the  one  which  most 
commonly  demands  operative  interference.  The  methods  in 
general  use  for  it  are  : 

flu-  excision  of  a  horizontal  piece  of  skin,  with  a  portion  of 
the  underlying  orbital  part  of  the  orbicular  muscle,  so  as  to  give 
rise  to  sufficient  cicatricial  contraction  to  draw  the  margin  of  the 
lid  outward. 

The  application  of  subcutaneous  sutures  (G'aiUara" s  sutures). — 
The  point  of  a  curved  needle  carrying  a  silk  suture  is  entered  in 
the  center  of  the  lid  near  its  margin,  passed  deeply  into  the 
orbicular  muscle,  brought  out  at  a  point  some  10  mm.  below, 
and  the  suture  tied  tightly.  Two  more  similar  sutures,  one  on 
either  side  of  the  first  and  about   5   mm.   distant  from  it,  a 


placed     The  sutures  arc  allowed  t<>  remain  tor  a  week  or  more, 
and  the  resulting  cicatrization  brings  the  lid  into  its  position. 

Von  Gratf/s  Operation. — 3  mm.  from  the  margin  of  the  lid 
an  incision  is  made,  as  in  Fig.  84,  through  the  skin,  and  a  tri- 
. m-iil. ir  skin-flap  (A)  excised.  The  edges  B  and  C  of  the 
triangle  arc  dissected  up  a  little,  and  brought  together  by  three- 
points  of  suture,  while  the  horizontal  incision  is  not  sutured. 
The  size,  especially  the  width,  of  the  triangular  flap  to  be  ex- 
1  bed  is  proportional  to  the  looseness  of  the  skin.  When  a  very 
marked  effect  is  desired,  the  flap  to  be  removed  is  given  the 
shape  as  represented  at  the  right  of  the  figure.  I  have  found 
this   proceeding  extremely   satisfactory,  and  its  result,  as  a  rule, 

permanent. 

All  the  foregoing  and  other  such  measures  produce  a  good 
result  at  the  time,  but  are  sometimes  followed  by  recurrence  of 
the  entropion.  Hotz*  believes  the  cause  of  this  to  be  that  the 
matrix,  be  it  dermic  or  dermo-muscular,  upon  which  the  result 
depends  baa  no  point  d'appui ;  and  consequently,  while  it  may 
draw  the  eyelid  out,  it  is  just  as  liable  to  draw  the  skin  of  the 
cheek  Up,  and  thus  neutralize  its  desired  effect.  He  proposes 
the  Following  ingenious  operation: 

Ili'lz'i  Opiintii>n.—.\  horn  spatula  is  inserted  under  the  lid, 
and  then,  at  4  to  6  mm.  below  the  margin  of  the  latter,  a  hori- 
zontal incision  is  made  through  the  skin  from  the  inner  to  the 
outer  end  of  the  lid.  This  incision  is  at  the  boundary  between 
the  palpebral  and  orbital  portions  of  the  orbicular  muscle,  and 
just  over  the  lower  margin  of  the  tarsus.  An  assistant  then 
draws  the  upper  edge  (",  Fig.  85)  of  the  wound  upward  with  a 
forceps,  while  the  surgeon  draws  the  lower  edge  (/>)  downward, 
in  this  way  exposing  and  stretching  the  orbicular  muscle.  A 
few  strokes  of  the  knife  in  the  direction  nf  the  incision  are  now- 
sufficient  to  separate  the  paljjebral  portion  (/)  of  the  muscle 
from  the  orbital    portion  (/>).  and  to  lay  bare  the  lower  edge  of 


*  Klin.  AfunafM.f.  AugfH/ik.,  1S80,  p.  149. 


the  tarsus   (/),  which   has  a   yellowish   tendinous  appearance. 

That  part  of  the  palpebral  portion  of  the  muscle  which  covered 
the  lower  edge  of  the  tarsus,  and  which  was  drawn  up  with 
the  palpebral  edge  of  the  first  incision,  is  now  removed  with 
forceps  and  scissors,  to  the  extent  of  about  2  mm.  in  width, 
through  the  whole  length  of  the  lid.  All  such  muscular  fibers, 
also,  which  may  still  adhere  to  the  lower  third  of  the  tarsus 
must  be  carefully  cleaned  off,  and  now  the  palpebral  skin  may 
be  brought  into  union  with  the  tarsus.  Four  sutures  are 
generally  applied,  about  5  mm.  apart.  The  needle  is  passed 
through    the  palpebral    skin,  close   to  the   margin  of  the  wound 
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(at  a).  The  bare  tarsal  edge  is  then  seized  in  the  forceps,  the 
needle  placed  perpendicularly  on  it  (at  </),  and  carried  through 
it  by  a  short  downward  curve  until  its  paint  appears  (at  r) 
below  the  tarsus  in  the  tarso-orbital  fascia  (/).  The  needle  is 
now  passed  out  through  the  lower  edge  of  the  incision  (at  //), 
care  being  taken  that  none  of  the  fibers  of  the  orbital  portion 
of  the  muscle  are  included  in  the  suture.  Upon  the  suture- 
being  tightly  closed,  the  edges  of  the  skin  wound  are  drawn 
into  the  tarsus,  and  become  adherent  to  it.  The  sutures  ma)-  be 
removed  about  the  third  day.  If  the  first  incision  be  placed  too 
far  from  the  margin  of  the  lid  there  will  be  no  result,  as  the 
traction    upon   the   palpebral  skin  will  be  too  slight.      If  the  in- 
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cision  be  placed  too  close  to  the  margin,  the  traction  may  t» 
great  as  to  interfere  with  the  union  of  the  skin  and  tarsus.  In 
this  operation  the  tarsus  affords  the  fulcrum,  which  Hot/,  thinks 
is  wanting  in  other  methods.  The  tarsus  of  the  lower  lid  is 
sometimes  very  little  developed,  and  then  I  find  the  result  of  the 
operation  may  be  disappointing. 

Ectropion,  or  Eversion  of  the  Eyelid. — Of  this  there  are 
two  chief  kinds:  (1)  Muscular,  or  spastic,  which  affects  always 
the  lower  lid  ;   (2)  Cicatricial. 

Muscular  ectropion  may  be  caused  by  edema  of  the  conjunc- 
tiva, which  everts  the  edge  of  the  lower  eyelid,  and  this  eversion 
is  increased  and  encouraged  by  spasm  of  the  palpebral  portion 
of  the  orbicular  muscle,  so  that  the  term  palpebral  paraphimosis 
might  he  given  to  the  condition.  In  the  recent  stage  it  may 
generally  be  remedied  by  a  properly  applied  bandage,  combined 
with  the  suitable  conjunctival  measures.  In  chronic  cases  oper- 
ative measures  may  be  required. 

Muscular  ectropion  is  often  seen  in  old  people,  and  is  then 
given  the  name  of  senile  ectropion.  Here  it  is  due  to  atrophy 
of  the  palpebral  portion  of  the  orbicularis  of  the  lower  lid  and 
relaxation  of  the  skin  of  the  face.  When  these  have  resulted  in 
slight  eversion  of  the  inferior  punctum,  a  flowing  of  tears  is  pro- 
duced, causing  excoriations  of  the  skin  and  edge  of  the  lid, 
which  then,  in  their  turn,  increase  the  tendency  to  ectropion.  If 
the  condition  be  not  extreme,  with  secondary  changes  in  the 
conjunctiva,  slitting  up  of  the  canaliculus,  with  the  use  of  a  boric 
ointment  for  the  lids  and  mild  astringents  for  the  conjunctiva, 
will  give  much  relief.  In  pronounced  cases  a  more  active  treat- 
ment of  the  conjunctiva,  and  the  performance  of  tarsorrhaphy,  or 
the  latter  preceded  by  the  application  of  Snellen's  sutures,  or 
Kuhnl's  operation,  are  demanded.  Muscular  ectropion  is  also 
caused  by  paralysis  of  the  orbicular  muscle. 

Siii/hit's  Sutures. — A  silk  ligature  is  threaded  at  either  end 
with  a  needle  of  moderate  size  and  curve.  The  point  of  one  of 
these    needles   is   passed  into   the   most    prominent    point   of  the 
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exposed  and  everted  conjunctiva,  and  brought  out  through  the 
skin  2  cm.  below  the  edge  of  the  tower  lid.  The  other  needle 
is  entered  in  t lie  same  way  5  mm.  from  the  first,  and  made  to  take 
a  nearly  parallel  course,  the  points  of  exit  on  the  cheek  being 
I  cm.  apart.  Equal  traction  is  applied  to  each  end  of  the  suture, 
while  the  lid  is  assisted  into  its  place  by  the  finger.  The  suture 
is  tied  on  the  cheek,  a  small  roll  of  sticking-plaster  having  been 
inserted  under  it  to  protect  the  skin  from  being  cut.  Two,  or 
even  three,  such  sutures  may  be  required,  and  they  are  allowed 
to  remain  for  several  days. 

Kuhnt's  operation*  for  senile  ectropion  is  an  admirable  one. 
It  consists  in  splitting  the  lower  lid  in  its  central  third,  so  that 
the  conjunctiva  and  tarsus  are  left  in  the  posterior  layer,  while 
the  anterior  layer  contains  the  orbicularis  and  the  skin.  A  tri- 
angular piece,  the  base  of  which  is  formed  by  the  margin  of  the 
lid,  is  then  excised  from  the  posterior  layer,  and  the  margins  of 
the  loss  of  substance  in  the  latter  are  brought  together  by  three 
or  four  points  of  suture.  Lest  they  should  give  way  too  soon, 
it  is  necessary  to  place  these  sutures  very  securely.  A  pucker- 
ing of  the  anterior  layer,  opposite  the  line  of  sutures  in  the 
posterior  layer,  is  produced,  but  subsequently  disappears,  and  a 
suture  which  includes  the  must  prominent  point  of  the  pucker- 
ing and  the  margin  of  the  tarsus  assists  in  this.  By  reason  of 
the  shortening  of  the  lid  as  the  result  of  this  excision  the  ever- 
si<>n  is  corrected.  I  have  repeatedly  used  this  operation,  and 
always  with  gratifying  results. 

Argyll  Robertson's  operation  \  has  been  designed  for  those 
cases  of  ectropion  which  result  from  long-continued  chronic 
inflammation  of  the  conjunctiva  of  the  lower  ltd.  He  thinks  the 
difficulty  in  severe  cases  of  this  kind  depends  upon  the  abnormal 
curvature  which  is  gradually  acquired  by  the  tarsus.  The  fol- 
lowing is  his  description  of  the  operation,  from  which  he  has 
obtained  satisfactory  results  : 

•  BtitrSgt  tur  oferativen  Augenheilkunde,  Jena,  1883. 

\   Edinburgh  Clinical  and  Pathological  Journal,  December,  lSS3;and  Qphthat. 
Rn:,  February,  1884. 
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the  materials  required  an.  • 

'•  A  piece  of  thin  sheet-lead  about  t  inch  long  and  i  lUi:}l 
broad,  rounded  at  its  extremities,  and  with  its  cut  margins 
imootfeed,  This  piece  of  lead  must  be  bent  with  the  fingers  to 
a  curvature  corresponding  to  that  of  the  eyeball. 

-.  A  waxed  silk  ligature  about  1 5  inches  long,  to  either 
extremity  of  which  a  long,  moderately  curved  needle  is  at- 
tached. 


^% 
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3.  A  piece  of  fine  india-rubber  tubing  of  the  thickness  of  a 
fine  drainage-tube. 

The  operation  is  performed  by  perforating  the  whole  thicknt 
of  the   lid   with  one   of  the   needles   at  a  point  (/',  Fig.  86)  one 
line  from   its   ciliary   margin,  and  a  quarter   of  an    inch   to 
outer   side  of  the   center  of  the  lid.     The   needle,  having  been 
drawn  through  (at  a\  is   passed  directly  downward  over  the 

Conjunctival  surface  of  the  lid  till  it  meets  the  lower  conjunctival 
fornix,  through  which  the  needle  is  thrust — the  point  being 
directed  slightly  forward — and  pushed  steadily  downward  under 
the  skin  of  the  cheek,  until  a  point  (</)  is  reached   about    1    inch 
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or  1 J4  inch  be-low  the  edge  of  the  lid,  when  the  needle  is  caused 
to  emerge,  and  the  ligature  is  drawn  through.  The  other  needle 
is,  in  like  manner,  thrust  through  the  edge  of  the  lid  at  a  cor- 
responding point  (/>'}  a  quarter  of  an  inch  to  the  ieiner  side  of 
the  middle  of  the  lid,  then  passed  over  the  conjunctival  surface 
of  the  lid,  through  the  fornix,  and  downward  under  the  skin,  till 
the  point  emerges  at  a  spot  (</')  a  quarter  of  an  inch  outward  from 
the  point  of  exit  of  the  first  needle  (</).  The  ligature  is  kept 
slack,  or  is  slackened  SO  as  to  permit  of  the  piece  of  lead  being 
introduced  under  the  loops  of  the  ligature  that  pass  over  the 
conjunctival  surface  of  the  lid,  and  of  the  piece  of  india-rubber 
tubing  (<•)  being  slipped  under  the  loop  at  the  edge  of  the  lid 
(between  b  and  b'\  The  free  ends  of  the  ligature  are  now 
drawn  tight,  and  tied  moderately  tightly  over  a  lower  part  of 
the  india-rubber  tube;  the  excess  of  india-rubber  tube  is  cut  off — 
about  three-quarters  of  an  inch  beyond  the  ligature — and  the 
operation  is  complete. 

The  result  of  the  procedure  is  that  the  edge  of  the  lid  is 
made  to  revolve  inward  over  the  upper  edge  of  the  piece  of 
K ad,  while  the  tarsus  is  caused  to  mold  itself  to  the  curve  of 
the  lead,  and  the  eyelid  at  once  occupies  its  norma!  position.  A 
certain  amount  of  redness  and  edema  of  the  lid  follow  the 
oj>eration,  and  suppuration  occurs  in  the  track  of  the  ligature  ; 
but  as  the  india-rubber  tube  yields  somewhat  to  the  tension  on 
the  ligature,  the  resulting  irritation  is  moderate,  so  that  the  ap- 
paratus need  not  be  removed  for  five,  six,  or  seven  days,  by 
which  time  the  tarsus  has  become  pretty  well  fixed  in  its  new 
curvature.  A  slight  relapse  may  occur  when  the  apparatus  is 
removed,  but  this  is  readily  amenable  to  treatment  by  astringent 
applications, 

The  suppuration  occurring  in  the  tracks  of  the  ligature  leads 
to  cicatricial  formation,  which  appears  to  impart  a  degree  of 
rigidity  to  the  lid  that  helps  to  keep  the  latter  in  its  new  po- 
sition. 


DISEASES  OK  THE  EVE. 

Kinncth  Scott's  Operation.* — The  external  canthus  and  tissues 
beyond  are  thoroughly  divided  by  a  pair  of  strong  scissors  ;  the 
lower  eyelid,  which  is  usually  the  affected  one,  ia  then  seized  and 
its  margin  Stretched  sufficiently  outward,  parallel  to  the  border 
of  the  other  lid,  so  as  to  restore  the  palpebral  aperture  to  its 
proper  appearance  ;  the  portion  of  eyelid  margin  thus  made  to 
extend  beyond  the  site  of  the  external  canthus  is  removed, 
along  with  its  contained  eyelashes,  by  slicing  it  with  a  sharp 
knife.  The  upper  and  lower  eyelids  are  then  brought  together, 
so  that  the  original  outer  extremity  of  the  one  approximates  ex- 
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actly  to  the  new  extremity  of  the  other  eyelid.  They  arc 
secured  in  this  position  by  passing  a  silver  wire  suture  vertically 
downward  through  the  substance  of  the  upper  lid,  continuing  it 
out  through  that  of  the  lower  one,  and  then  twisting  the  ends 
firmly  together.  Two  of  these  retaining  stitches  may  be  intro- 
duced close  together  if  necessary.  The  edges  of  divided  skin, 
along  with  the  deeper  muscular  tissues,  including  that  part 
which  recently  formed  the  outer  end  of  the  affected  eyelid,  are 
simply  stitched  together  with  a  continuous  fine  silk  suture. 

No  dressing  other  than  .1  repeated  dusting  with  dermatol  need 
be  used.  The  silk  stitches  may  be  removed  in  six  days'  time, 
the  silver  ones  being  left  in  for  five  or  six   days  longer.      Dr. 


•  Brit.  M<J.  Jour.,  September,  1896. 
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Scott  states  there  is  never  any  puckering  apparent  beyond  the 
newly-formed  cantlius,  and  the  small  linear  cicatrix  is  lost 
amongst  the  other  lines  often  found  there. 

Cicatricial  ectropion  is  caused  by  scars  from  wounds  or  burns, 
or  from  caries  of  the  orbit,  and  can  only  be  relieved  by  operation, 

Wharton  Jones'  operation  is  as  follows:     The  cicatrix   is  cir- 
cumscribed by  a  V-shaped  incision  (Fig.  87),  and  the  skin  made 
thoroughly  movable   in   its-  neighborhood.     The   edges   of  the 
wound   are  now   brought  together  so 
as  to  form  a  Y  (I"'g-  88). 

.b/t's  Operation  for  cases  due  to 
caries  of  the  margin  of  the  orbit. — If 
the  cicatrix  be  situated  at  ,  (Fig.  So), 
the  incisions  at  //  />  and  l>  e  are  made 
through  the  skin  and  muscle,  so  that 
an  acute,  or  at  most  a  right,  angle  is 
formed  at  l>.  The  margin  of  the  lid 
from  <-  to  <{  is  excised,  The  cicatrix 
is  completely  undermined,  and  the  triangle  dissected  up  from  /; 
to  the  margin  of  the  tarsus,  so  that  the  lid  can  be  readily  put 
into  its  position,  and  the  edge  f  h  of  the  flap  united  to  d  c.  The 
size  of  the  exposed  surface  on  the  cheek  can,  according  to  Arlt, 
be  diminished  by  drawing  its  edges  together  after  the  manner  of 
a  harelip,  but  possibly  the  transplantation  of  a  piece  of  skin  from 
the  arm  to  fill  the  gap  might  be  a  better  plan. 

The  foregoing  and  simitar  operations  are  difficult  or  impossible 
in  main  cases  where  there  has  been  great  destruction  of  the 
skin  of  the  eyelids  and  surrounding  parts  by  burns,  ulcers,  etc., 
and  at  best  the  deformity  is  liable  to  recur.  Transplantation  of 
skin  from  different  parts  of  the  body  is  in  these  cases  a  more 
promising  proceeding.  A  description  of  the  method  is  given  in 
the  next  paragraph  but  one. 

Ankyloblepharon  (apuify  a  string;  {tUtpnpov,  an  eyelid)  is 
a  uniting  of  the  upper  and  lower  eyelids  along  their  margins.  It 
may  be  partial  or  complete,  and  often  goes  with   symblepharon. 

caused  by  burns 
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The  condition  cm  only  be  realized  by  operation,  of  whicl 
result  is  often  unsatisfactory,  owing  to  the  difficulty  of  prrvt 
ing  reunion  taking  place.     To  avert  this  it  is  always  nee* 
cover  the  wounded  surface  with  conjunctiva  or  skin. 

The  Restoration  of  an  Eyelid. — It  is  an  extremely  rare  event 
for  the  whole  substance  of  one  or  both  eyelids  to  be  destro 
by  lupus  or  other  ulceration,  or  by  accidents,  which  do  not  at 
the  same  time  injure  the  eyeball  seriously.  In  this  rare  event 
the  eyeball,  especially  if  the  upper  lid  be  destroyed,  is  exposed  ; 
the  patient  is  subject  to  extreme  discomfort ;  and,  owing  to 
ulceration  of  the  cornea,  the  eye  is  ultimately  lost 

The  formation  of  an  eyelid  from   the  skin  of  the  forehead   or 
cheek  in  these  cases  is  a  most  disappointing  proceeding,  and  or 
the  description  of  which  does   not,  1  consider,  come   within 
scope  of  this  book.     Indeed,  my  own   feeling  in  such   a 
would  be  to  recommend  enucleation  of  the  eyeball,  provided 
fellow  eye  were  good,  rather  than  to  propose  a  plastic  operatii 
which  at  the  best  would  give  but  an  imperfect  result. 

Fortunately  the  class  of  cases  with  which  we  commonly  mi 
are  essentially  different  in  their  nature  ;  for  in  them  the  whol 
thickness  of  the  eyelid  is  not  destroyed.  They  are  usually  the 
result  of  burns  (epileptics  and  children  falling  in  the  fire)  and 
scalds,  which  only  destroy  the  integument  of  one  or  both  eye- 
lids. A  granulating  surface  replaces  the  skin,  and  when  healing 
commences  the  shrinking  process  draws  the  free  margin  of  the 
up]  ier  eyelid  up  toward  the  eyebrow,  and  that  of  the  lower  lid  dou  n 
toward  the  cheek,  while  the  conjunctival  surface  of  the  eyelids 
become  everted  and  the  cornea  exposed,  as  the  eyelids  cannot 
now  be  closed.  We  have  a  satisfactory  method  for  dealing  with 
these  cases. 

In  the  first  place,  the  eyelid — let  us  suppose  it  to  be  the  up 
eyelid — is  dissected  down  into  its  place  to  the  utmost  limit,  so  t 
the  most  extensive  raw  surface  possible  may  he  obtained, 
margin  of  the  lid  is  now  fastened  to  the  cheek  with  three  pool 
of  suture.       A    portion    of  skin    one  third    larger  (to    allow   ft 
shrinkage)  than  the  raw  surface  of  the  eyelid  is  then  taken  fr 
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the  inside  of  the  arm,  and  after  being  freed  of  its  subcutaneous 
fat  is  laid  upon  the  raw  surface  and  fastened  to  it  by  a  large  num- 
ber of  fine  sutures  around  the  margin.  A  non-irritating  antisep- 
tic dressing  is  applied,  and  the  graft  usually  heals  on  in  the 
course  of  a  few  days.  This  method  of  grafting  was  introduced 
by  Wolfe  and  Lefurt,  and  1  have  employed  it  many  times  with 
most  satisfactory  results. 

It  is  must  important  to  preserve  and  utilize  any  part  of  the  eye- 
lid which  remains,  especially  its  ciliary  border  with  the  eyelashes. 

The  flap  sometimes  becomes  separated  from  the  wounded  sur- 
face by  oo/.ing  of  blood  or  serum  from  the  wound,  and  then 
sloughs.  To  prevent  this,  Wickcrkicwicz  has  employed  second- 
ary transplantation  with  satisfactory  results.  The  flap  is  applied 
to  the  wounded  surface  from  two  to  five  days  after  the  latter  has 
been  prepared,  while  during  the  interval  the  wounded  surface  has 
been  protected  with  moist  antiseptic  dressings.  He  states  that 
union  by  first  intention  occurs  rapidly  by  this  method. 

Injuries  of  the  Eyelids. — AH  kinds  of  injuries  of  the  eyelids 
(contusions,  incisions,  burns,  etc.)  are  common. 

In  consequence  of  the  looseness  of  the  integument,  edema 
and  ecchymosis.  one  or  both,  are  often  seen  in  a  marked  degree 
as  the  result  even  of  slight  injuries. 

Owing  to  the  direction  of  the  fibres  of  the  orbicularis,  an 
incised  wound  of  the  eyelid,  if  in  the  vertical  direction,  will  gape, 
while  a  similar  wound  in  the  horizontal  direction  will  not  do  so. 
1  fence  the  scar  left  after  the  former  wound  is  apt  to  be  very 
visible,  but  that  after  the  latter  may  be  almost  imperceptible.  If 
tin  eyelid  be  divided  vertically  in  its  entire  thickness,  unless 
union  by  first  intention  can  be  obtained,  a  deep  furrow  is  left  in 
the  eyelid,  and,  perhaps,  at  its  margin  an  unsightly  coloboma. 

Emphysema  of  the  eyelids  is  sometimes  seen  after  a  blow  on 
the  eye,  and  is  a  sign  of  fracture  of  the  orbit,  with  a  communi- 
cation between  the  subcutaneous  connective  tissue  of  the  eyelids 
and  the  nose,  the  ethmoid  sinus,  the  frontal  sinus,  or  the  antrum 
Highmore,  An  emphysematous  lid  is  swollen,  soft,  and 
epit.iting  to  the  touch. 


246 


DIS1  V.SES  OF  THK  l.\  I 


Ecchymosis  of  tlie  lower  lid,  usually  with  ecchymosis  of  the 
lower  conjunctiva,  after  falls  or  blows  on  the  head,  is  a  sign  of 
fracture  of  the  base  of  the  skull,  the  blood  making  its  way  along 
the  floor  of  the  orbit. 

Simple  ecchymosis  of  the  eyelids  from  blows,  commonly 
known  as  "  black  eye,"  never  gives  rise  to  further  complication. 
It  requires  some  fourteen  days  or  more,  according  to  the  quantity 
of  blood  extravasated,  before  the  eye  recovers  its  normal  ap- 
pearance. 

Treatment. — Injuries  of  the  eyelids,  of  whatever  kind,  are  of 
course  treated  upon  general  surgical  principles.  Incised  wounds 
should  be  carefully  and  neatly  drawn  together  with  sutures  as 
soon  after  the  injury  as  possible,  and  with  antiseptic  precautions. 
Emphysema  may  be  assisted  in  its  absorption  by  the  application 
of  a  rather  tight  bandage,  and  directions  should  be  given  to  the 
patient  to  blow  his  nose  as  gently  as  possible,  so  as  to  avoid 
recurrence  of  the  emphysema. 

Epicanthus  is  a  congenital  deformity,  usually  binocular, 
which,  in  the  most  pronounced  cases,  consists  in  partial  paralysis 
of  the  levator  palpebral  (ptosis)  and  of  the  rectus  superior,  with 
a  narrow  palpebral  fissure,  and  a  fold  of  integument  at  the  inner 
canthus  concealing  the  caruncle  from  view,  and  giving  the  ap- 
pearance of  great  breadth  to  the  bridge  of  the  nose.  The  term 
is  also  used  for  cases  in  which  the  integumental  fold  at  the  inner 
canthus  is  the  only  abnormal  condition,  and  this  deformity  can 
be  somewhat  diminished  by  the  removal  of  an  oval  piece  of  skin 
from  the  bridge  of  the  nose,  its  long  axis  being  vertical  and  its 
width  varying  according  to  the  effect  required.  When  the 
margins  of  the  wound  are  brought  together  the  abnormal  folds 
are  diminished  in  width. 

Congenital  coloboma  of  the  upper  lid,  sometimes  associated 
with  a  dermoid  cyst  of  the  limbus  of  the  cornea  corresponding 
to  the  cleft  in  the  lid,  and  even  congenital  absence  of  the  eyelids, 
have  been  occasionallv  observed. 


CHAPTER  VIII. 

DISEASES  OF  THE  LACRIMAL*  APPARATUS. 

Malposition  of  the  Punctum  Lacrimale.i —  Inversion  of 
the  punctum  accompanies  entropion  of  the  lower  eyelid,  while 
eversion  of  it  is  present  with  ectropion  of  the  lid.  A  alight 
eversion,  quite  sufficient  to  cause  epjphora,  may  exist  without 
any  marked  ectropion  of  the  lid,  and  it  is  these  cases  which 
mora  pro[>erly  belong  to  this  chapter.  They  are  the  result  gen- 
erally of  tome  chronic,  although  it  may  be  slight,  skin  affection 
of  the  lower  lid,  which  draws  the  inner  end  of  the  latter  a  little 
away  from  the  eyeball. 

The    prominent    symptom    of   this    and    of  all    the   following 
lacrimal    affections  is  epiphora  (bttfopd  fapuav,  a  tuddtn  btmtctf 
I,  B  flowing  of  tears  over  the  cheek. 

Stenosis  and  Complete  Occlusion  of  the  Punctum  Lacri- 
mal.— Either  of  these  conditions  may  result  from  conjunctivitis 
or  from  marginal  blepharitis,  although  they  may  not  appear  for 
a  length  of  time  after  those  affections  have  passed  away,. mil  tin 
original  affection  may  have  been  so  slight  as  to  have  escaped 
the  observation  of  the  patient  In  stenosis  the  size  of  the  punc- 
tum may  beo  extremely  minute  that  even  the  normal  flow 

of  tears  is   too   great   to   make    its   way  through   it.      Complete 
occlusion  is  probably  only  a  more  advanced  stage  of  Stenosis 
///(■  treatment,  in  cases  of  eversion  of  the  punctum,  ofstena 

and  of  complete  occlusion  is  similar — namely,  the  opening  up  of 
the  punctum,  and  its  conversion  into  a  slit.     This  is  done  with  a 


*  Lturima,  a  tear. 

t    In  (lii-.  cliapk-r,  tod   ebewbere  in  the  Ixxik,  the  lenn-   punnum   lacrimalc  ami 
canaliculus  refer  to  ihc  inferior  pn-»3(;e,  unless  it  be  other  lol. 
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Weber's  knife  (Fig.  90),  the  probe -point  of  which  is  passed  into  the 
punctum  in  cases  of  everston,  forced  into  the  small  opening 
in  cases  of  stenosis,  or  forced  throng!)  the  usually  thin 
covering  of  the  punctum  in  cases  of  occlusion.  In  doing 
this,  the  lower  lid  should  be  stretched  tightly  by  a  finger 
of  the  surgeon's  left  hand  placed  near  the  external  can- 
thus.  The  edge  of  the  knife  being  now  directed  toward 
the  eyeball,  the  instrument  is  pushed  on  a  little  into  the 
canaliculus,  until  2  mm.  of  the  latter  has  been  opened 
up,  ami  it  is  then  withdrawn.  If  the  edge  of  the  knife 
be  directed  outward  in  this  proceeding,  the  incision  comes 
to  lie  on  the  outer,  edge  of  the  intcrmarginal  portion  of 
the  lid,  and  not  in  contact  with  the  eyeball  ;  consequently 
the  tears  are  not  carried  away,  and  the  disfigurement  pro- 
duced is  considerable.  A  slitting  up  of  the  whole,  or  the 
greater  part,  of  the  canaliculus  in  these  cases  is  unneces- 
sary, and  interferes  with  the  physiological  action  of  the 
tear  passage.  For  two  or  three  days  after  the  little 
operation  it  is  necessary  to  pass  a  probe  along  the  por- 
tion of  the  canaliculus  which  has  been  slit  up,  to  prevent 
union  taking  place. 

Obstruction  of  the  Canaliculus. — The  canaliculus 
may  be  diminished  in  its  caliber,  or  entirely  closed,  by 
contraction,  the  result  of  inflammation  which  had  ex- 
tended to  it  from  the  conjunctival  sac.  It  is  not  possible 
to  diagnose  the  presence  of  either  of  these  conditions, 
which  may  be  associated  with  stenosis  or  occlusion  i>f 
the  punctum  lacrimale,  except  by  the  introduction  of  a 
very  fine  probe  into  the  canaliculus.  The  passage  may 
also  be  obstructed  by  an  eyelash,  a  chalky  deposit,  or  a 
mass  of  leptothrix. 

Treatment. — Where  there  is  merely  diminution  in  the 
caliber  of  the   passage,  the   introduction   of  probes,  in- 
creasing  in    size,  is  frequently   sufficient    to  effect  a  cure.      If 
dilatation  fail,    recourse   must  be   had  to  slitting    up   the   carta- 
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liculus  ;  but  if  it  can  possibly  be  avoided — that  is,  if  a  less  ex- 
tended opening  will  answer — the  passage  should  not  be  slit  up 
in  its  entire  length.  At  least  3  mm.  of  its  median  end  ought  to 
be  left  intact,  as  otherwise  regurgitation  of  tears  from  the  lac- 
rimal sac  is  liable  to  trouble  the  patient  ever  afterward.  If  the 
canaliculus  be  completely  closed  by  adhesions,  so  that  a  fine 
probe  cannot  be  pushed  through  it,  it  becomes  necessary  to  rip 
it  up  with  the  point  of  any  small  knife,  following  the  known 
course  of  the  passage  from  the  outside.  If  the  canaliculus  be 
closed  as  far  as  the  opening  into  the  sac,  or  if  only  at  that  point, 
the  obstruction  must  be  pierced  with  the  point  of  a  fine  knife. 
A  great  difficulty  in  all  these  cases  is  to  keep  the  passage  patent 
when  once  formed.  A  plan  which  affords  tolerable  certainty  of 
this  is  the  frequent  passage  of  probes  into  the  sac  until  the  tend- 
ency to  closure  seems  to  have  ceased  ;  but  even  under  favorable- 
conditions  recurrences  of  the  closure  are  apt  to  occur. 

Stricture  of  the  nasal  duct  is  usually  the  result  of  swelling 
of  its  mucous  membrane  in  catarrhal  attacks,  which  originate  in 
the  nasal  mucous  membrane,  or  of  membranous  or  cicatricial 
contraction  resulting  from  long-continued  catarrh.  It  also  oc- 
curs in  consequence  of  disease  of  the  bones  of  the  nose — t\g.t  in 
syphilis,  acquired  or  congenital,  and  from  blows  which  fracture 
the  bridge  of  the  nose. 

Treatment. — Stricture  due  to  acute  inflammatory  swelling  of 
the  mucous  membrane  should  be  treated  by  the  injection  of  weak 
alum  or  other  astringent  solutions  into  the  lacrimal  sac  or  down 
the  nasal  duct  by  means  of  an  Anel's  syringe,  and  attention 
should  be  paid  to  the  nasal  mucous  membrane.  Probing  here 
should  not  be  attempted,  lest  it  injure  the  delicate  swollen  mu- 
cous membrane  of  the  duct. 

Membranous  or  cicatricial  strictures  are  best  treated  by  means 
of  probes  in  the  manner  proposed  by  Sir  William  Bowman.  The 
inferior  canaliculus  is  slit  up  to  a  slight  extent  so  as  to  admit  the 
point  of  one  of  Bowman's  smallest  probes,  which  is  given  a  curve 
to  suit  that  of  the  nasal  duct.      With  the  fingers  of  the  left  hand 
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the  surgeon  stretches  the  lower  lid,  and,  entering  the  probe  into 
the  canaliculus,  pushes  it  gently  along  its  floor  until  the  point 
reaches  the  lacrimal  bone  forming  the  posterior  wall  of  the  sac. 
The  point  being  kept  pressed  against  this  bone,  the  direction  of 
the  probe  is  now  altered  by  carrying  its  free  end  upward  toward 
the  bridge  of  the  nose  until  its  other  point  in  the  lacrimal  sac  is 
directed  toward,  or  aimed  at,  the  sulcus  between  the  ala  of  the 
Rose  and  the  cheek.  The  probe,  then,  is  in  a  position  corres- 
ponding to  the  prolonged  axis  of  the  nasal  duct,  down  which  it 
is  pushed  with  a  slow  and  gentle  motion.  Any  obstacles  met 
with  on  the  way  are  overcome,  if  possible,  by  an  increase  of  the 
pressure  ;  but  if  at  any  part  of  the  proceeding  much  difficulty  be 
ncountcred,  rather  than  that  any  violence  be  used,  all  further 
amputation  should  be  postponed  to  another  da)-,  and  it  will 
ftcn  be  found  that  at  the  second  or  third  visit  the  probe  is  passed 
ith  comparative  ease.  Thicker  probes  are  gradually  introduced 
at  successive  sittings  until  the  largest  size  has  been  reached. 

The  most  common  seats  for  membranous  or  cicatricial  stric- 
ture of  the  nasal  duct  are  at  its  entrance  into  the  sac,  where  it  is 
narrowest,  and  at  its  lower  end,  where  it  is  most  exposed  to 
catarrhal  processes  spreading  from  the  nostril. 

Where   there  is  reason   to   think    that   the   stricture   is  due  to 
chronic  catarrhal  swelling  of  the  lining  mucous  membrane  of  the 
duct,  astringent  injections  into  the  canal,  in  addition  to  the  pi" >l > 
ing,  are  of  IfSC, 

Otto  Becker  used  very  fine  probes,  which  he  passed  by  the 
Upper  canaliculus.  Weber's  probes  are  conical,  and  of  very  large 
caliber  at  their  thickest  part.  Their  inventor  passes  them  by  the 
superior  canaliculus,  but  many  other  surgeons  pass  them  by  the 
lower.  I  do  not  employ  those  probes,  because,  when  passed 
into  the  nasal  duct,  their  thickest  part,  which  is  3  to  4  mm.  in 
diameter,  corresponds  with  the  upper  end  of  the  duct,  which  is 
its  narrowest  part,  being  only  3  mm.  in  diameter;  consequently 
tlu  probe  becomes  more  or  less  impacted  at  this  place  at  each 
operation,  and  is  apt  ultimately  to  give  rise  there  to  hypertroph) 
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the  periosteum,  ;md  finally  to  stricture;  so  that,  while  the  immediate 
effect  of  their  use  is  good,  the  ultimate  result  is  often  the  reverse. 
When  used  by  the  inferior  canaliculus,  their  size  makes  it  necessary 
to  slit  that  passage  in  its  entire  length,  and  the  entrance  of  the 
passage  into  the  sac  must  be  enormously  dilated  by  so  large  an 
instrument,  both  of  which  circumstances  are  most  undesirable. 
Indeed,  I  entirely  agree  with  those  who  reject  large  probes,  of 
whatever  shape  or  however  introduced,  in  the  treatment  of  lacri- 
mal-duct  strictures. 

\<>  prevent  closure  of  the  duct  when  once  made  free,  Arthur 
lienson  (Dublin)  advocates  the  use  of  leaden  styles,  removable 
by  the  patient.  He  first  divides  the  canaliculus  (by  preference 
the  upper  one),  and  dilates  the  stricture  with  probes  in  the  ordi- 
dary  way,  and  then  introduces  into  the  duct  a  piece  of  leaden 
wire  1.5  mm.  to  2  mm.  in  diameter,  cut  to  length,  and  smoothed 
off  at  the  ends.  The  upper  end  is  curved  so  as  to  lie  out  on  the 
cheek.  The  style  is  at  first  removed  daily,  and  the  duct  syringed, 
until  any  existing  inflammation  and  discharge  have  almost 
ceased.  The  intervals  are  then  increased  ;  and  as  soon  as  prac- 
ticable the  patient  is  taught  to  remove  the  style  and  to  replace  it 
himself.  When  he  is  able  to  do  this  easily,  he  is  directed  to 
leave  the  style  out  for  some  hours  each  day,  and  finally  to  wear 
it  only  at  night. 

Stilling  has  proposed  an  operation,  which  he  calls  strictur- 
otomy,  for  the  cure  of  membranous  obstructions  in  the  duct. 
Having  slit  up  the  canaliculus,  anil  ascertained  with  a  probe  the 
position  of  the  stricture,  Stilling  passes  his  knife,  with  the  cutting 
edge  directed  forward,  down  the  duct  and  through  the  stricture: 
he  then  withdraws  it  a  little,  turns  the  edge  in  another  direction, 
and  pushes  it  again  through  the  stricture,  and  performs  this 
maim  uvcr  a  third  time  before  removing  the  knife.  On  subse- 
quent days  large  probes  are  passed.  This  method  has  never 
gained  much  acceptance. 

Very  obstinate  membranous  strictures  can  sometimes  be  freed 
by  electrolysis. 


The  most  favorable  cases  of  stricture  for  curt-  are  those  due 
inflammatory   swelling  of  the   mucous  membrane,  and   next  in 
order  come  those  caused  by  membranous  or  cicatricial  contrac- 
tion, while  those  due  to  bony  obstructions  must  be  regarded 
incurable. 

Now  and  then  cases  of  persistent  lacrimation  will  be  met  with 
in  which  the  nasal  duct  and  the  rest  of  the  lacrimal  apparatus  an. 
in  perfect  order.  These  are  often  due  to  a  catarrhal  affection  of  the 
nasal  mucous  membrane,  slightly  involving  the  very  lowest  ex- 
tremity of  the  nasal  duct.  Here  applications  directed  toward  re- 
lief of  the  nasal  affection  are  indicated. 

Blennorrhea  of  the  lacrimal  sac  or  chronic  dacryocystitis 
is  commonly  caused,  in  the  first  instance,  by  stricture  o(  the 
nasal  duct.  In  consequence  of  this  stricture  the  tears  and  the 
normal  mucous  secretion  of  the  lining  membrane  of  the  sac  are 
retained,  and  offer  favorable  conditions  for  the  development  of 
the  microorganisms,  which  are  constantly  present  on  the  surface 
of  the  eye,  and  arc  carried  into  the  lacrimal  sac  by  the  tears. 
These  decomposing  contents  of  the  sac  set  up  inflammation  of  its 
mucous  membrane,  with  discharge  of  a  muco-purulent  nature. 

Hut  one  not  seldom  comes  across  cases  of  lacrimal  blennor- 
rhea where,  upon  examination,  no  stricture  of  the  nasal  duct  is 
found ;  yet  in  many  of  these  cases  there  h;is  been  a  stricture 
due  merely  to  catarrhal  swelling  of  the  lining  membrane  of  the 
duct,  which  swelling  has  subsided  in  the  course  of  time  without 
treatment,  and  the  duct  has  then  again  become  free,  while  still 
the  lacrimal  blennorrhea  to  which  the  stricture  gave  rise  con- 
tinues. It  is  very  probable,  however,  that  lacrimal  blennorrhea 
may  occasionally  come  on  where  there  has  never  been  a  stricture 
of  the  nasal  duct,  and  merely  as  an  extension  of  catarrh  from 
the  nostrils,  especially  in  cases  of  ozena,  or  as  an  extension  of 
catarrh  from  the  conjunctiva. 

Symptoms. — The  patients  usually  complain  of  nothing  more 
than  epiphora.  Those  who  are  more  observant  of  themselves 
may  have  noticed  a  swelling,  which  we  call  a  lacrimal  tumor  of 
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mucocele,  in  the  region  of  the  lacrimal  sac  ;  and  also  that  the 
conjunctival  sac,  especially  when  the  swelling  is  pressed  upon, 
becomes  now  and  then  more  or  less  filled  with  a  somewhat  thick 
and  opaque  discharge,  which  obscures  the  sight  until  wiped 
away.  Occasionally  there  is  no  lacrimal  tumor,  for  the  contents 
of  the  sac  may  not  be  copious  enough  to  bulge  it  out. 

In  order  to  ascertain  in  each  case  of  epiphora  whether  or  not 
lacrimal  blennorrhea  be  present,  the  surgeon  presses  with  his 
finger  over  the  lacrimal  sac,  when,  if  there  be  blennorrhea,  the 
discharge  will  be  evacuated  through  the  puncta  into  the  con- 
junctival sac.  In  those  cases  in  which  there  is  no  longer  a  stric- 
ture of  the  nasal  duct,  the  discharge  may  pass  downward  into 
the  nose,  and  the  patient  will  feel  it  in  his  nostrils,  out  of  which 
he  can   blow  it. 

Conjunctivitis  must  sometimes  be  regarded,  not  as  the  cause, 
but  rather  as  the  effect  of  a  lacrimal  blennorrhea,  by  reason  of 
the  decomposing  discharge  from  the  lacrimal  sac  matting  its  way 
into  the  conjunctiva!  sac.  Blepharitis,  too,  is  seen  as  a  further 
result  of  irritation  from  the  discharge  in  old-standing  cases. 

Trcatnnii!. — It  is  important,  in  the  first  place,  to  ascertain 
whether  there  be  a  stricture  of  the  nasal  duct,  and  for  this  pur- 
pose water  should  be  injected  by  means  of  an  Anel's  syringe 
through  the  canaliculus  into  the  duct.  If  the  fluid  make  its 
way  freely  into  the  nose  or  pharynx,  it  may  betaken  for  granted 
that  the  nasal  duct  is  not  obstructed  ;  but  if,  instead  of  passing 
through — or  only  under  high  pressure — it  distends  the  lacrimal 
tumor  to  a  greater  size,  a  stricture  may  be  assumed.  If  stric- 
ture of  the  nasal  duct  be  present  it  must  be  relieved,  or  all  other 
measures  will  prove  futile.  Should  there  be  no  stricture,  and 
also  before  and  after  any  existing  stricture  has  been  freed,  the 
in  atment  consists  in  the  very  frequent  pressing  out  of  the  con- 
tents of  the  sac  by  the  patient,  so  that  no  distension  of  it  may 
occur  ;  and  in  doing  this  he  should  endeavor  to  cause  the  dis- 
charge to  pass  down  the  nose  rather  than  into  the  eye  ;  while 
the  surgeon,  having,  if  necessary,  dilated  the  canaliculus,  injects 
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astringent  solutions  into  tin-  sac  daily,  to  relieve  the  catarrh, 
find  that  protargol,  in  a  I  5  or  20  per  cent,  solution,  is  the  best 
application   for  introduction  into   the   lacrimal   sac.      The   1 
should  first  be  washed  out  with  a  physiological  salt  solution. 

The  caustic  treatment  (recommended  further  on  for  acute 
dacryocystitis)  is  often  of  the  greatest  benefit  in  these  chronic 
cases.  Any  existing  conjunctivitis  or  nasal  catarrh  should  be 
treated. 

Acute  Dacryocystitis  [inpi>ul  to  weep :  xuti?,  ,/  Madder1)  — 
Acute  inflammation  of  the  lacrimal  sac  most  usually  comes  on 
when  chronic  lacrimal  blennorrhea  is  already  present.  Caries 
of  the  nasal  bones  may  cause  it,  and  it  occurs  idiopathically, 
probably  as  the  result  of  exposure  to  cold. 

The  region  of  the  lacrimal  sac  and  the  surrounding  integu- 
ment become  swollen,  tense,  and  red,  and  these  conditions 
often  spread  to  the  lids,  giving  an  appearance  which  is  sometimes 
mistaken  for  erysipelas  ;  but  the  history  of  the  case,  showing  the 
previous  existence  of  lacrimal  obstruction,  etc..  will  assist  the 
diagnosis.  Great  pain  accompanies  the  inflammatory  process. 
Gradually  the  region  corresponding  to  the  lacrimal  sac  becomes 
the  most  prominent  one  of  the  swelling,  and  the  abscess,  point- 
ing there,  ojx'iis.  When  the  pus  has  been  discharged  the  in- 
flammation subsides,  and  the  opening  through  the  skin  may 
either  close,  the  parts  resuming  their  normal  functions,  or  the 
opening  may  remain  as  a  permanent  fistula. 

The  difference  between  chronic  blennorrhea  of  the  lacrimal 
sac  and  acute  dacryocystitis,  beside  the  fact  that  one  is  a  chronic 
and  the  other  an  acute  inflammatory  process,  is  that  the  former 
process  is  confined  to  the  mucous  membrane  of  the  sac,  while  in 
the  latter  the  submucous  tissue  is  involved,  with  phlegmonous 
inflammation  as  the  result. 

Treatment. — In  the  early  stages  poultices  and  purgatives 
should  l>e  employed.  As  soon  as  palpation  of  the  sac  indicates 
the  presence  of  pus  it  must  be  evacuated.  This  can  be  effected 
either  through  the  canaliculus,  by  opening  it  up  to  its  entrance  into 
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sac,  or  by  an  incision  through  the  integument  over  the  sac. 
The  latter  is  the  method  I  prefer,  as  it  admits  of  free  access  to 
the  interior  of  the  sac.  The  day  afterward  tfie  walls  of  the  sac 
are  to  be  freely  touched  with  solid  mitigated  nitrate  of  silver  ;  or 
a  plug  of  cotton-wool  soaked  in  a  strong  solution  of  nitrate  of 
silver  may  be  inserted  into  its  cavity,  and  left  there  for  sonic 
hours  ;  or  various  astringent  solutions  may  be  injected  into  the 
sac.  The  aim  of  the  treatment,  whatever  it  may  be,  is  to  secure 
a  rapid  return  of  the  mucous  membrane  to  its  normal  condition. 
If  stricture  of  the  nasal  duct  be  present,  it  must  be  treated  pari 
passu.  By  these  means  the  discharge  from  the  sac  is  arrested, 
and  the  external  opening  closes. 

If  a  fistula  should  form  it  may  be  induced  to  close,  in  many 
cases,  by  simply  freeing  an  existing  stricture  of  the  nasal  duct ; 
or  it  may  be  necessary  to  pare  its  edges,  and  bring  them  together 
by  sutures  ;  or,  especially  if  there  be  a  long,  fistulous  passage, 
the  galvano-cautery,  in  the  form  of  a  platinum  wire,  can  be  ap- 
plied with  advantage. 

Obliteration  of  the  sac  may  have  to  be  brought  about  in  some 
very  chronic  cases,  where  repeated  attacks  of  acute  inflammation 
and  fistula  occur,  or  where  there  is  constant  discharge,  and  dis- 
ease of  bone,  and  when  all  other  methods  have  failed  to  relieve 
the  patient.  This  can  be  done  by  the  application  of  a  galvano- 
cautery  to  the  lining  membrane  of  the  sac,  or  by  dissecting  it 
out-.  Hut  1  must  say  that,  in  my  experience,  obliteration  of  the 
lacrimal  sac  is  one  of  the  most  difficult  undertakings  in  ophthal- 
mic surgery. 

For  the  extirpation  of  the  lacrimal  sac  Kuhnt's  method*  is 
probably  the  best.  An  incision  down  to  the  bone,  about  1.5 
cm.  long,  is  made  over  the  nasal  process  of  the  superior  maxilla. 
When  the  bleeding  has  ceased,  the  fibrinous  expansion  of  the 
tendo  oculi  is  divided  with  a  scissors  close  to  its  insertion  to  the 
crista.      With  the  scalpel   the  periosteum,  which   stretches   from 
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the  crista  lacrimalis  anterior  to  the  crista  posterior,  and  which  sur 
rounds  the  lacrimal  sac,  is  now  divided,  and  the  usually  bluish- 
gray  lacrimal  sac  is  seen,  especially  if  the  periosteum  be  pulled 
on.  The  inner  wall  of  the  sac  is  then  separated  from  the  bone 
with  the  end  of  the  handle  of  the  scalpel,  or  other  blunt  instru- 
ment. When  it  is  merely  a  distended  sac,  without  formation  of 
fistula,  its  anterior  wall  may  be  separated  from  the  periosteum  in 
the  same  way,  but  as  a  rule  the  scissors  are  here  required.  Wlu-n 
tlie  inner  and,  at  least  partially,  the  anterior  wall  have  been  sep- 
arated off  in  this  way,  the  upper  end  of  the  sac,  along  u  ,t|,  jt> 
closely  adherent  periosteum,  is  seized  with  the  forceps,  and  is 
separated  above  with  a  few  strokes  of  the  scissors  ;  and,  similarly, 
the  canaliculi  at  their  entrance  into  the  sac  are  divided.  The 
separation  of  the  posterior  surface  of  the  sac  is  usually  as  easily- 
made,  and  is  effected  in  a  similar  way  with  the  scissors.  The 
outer  and  the  remaining  portion  of  the  anterior  wall  are  detached 
with  a  few  further  scissors  strokes.  Finally,  the  sac  is  divided  at 
the  entrance  to  the  nasal  duct.  If  the  sac  has  not  been  got  out 
in  its  entirety,  the  suspicious  places  must  be  destroyed  with  a 
sharp  spoon.  The  opening  is  closed  with  two  or  three  points  of 
suture,  and  drainage  is  secured  with  a  small  piece  of  sublimate 
gauze. 

Removal  of  the  lacrimal  gland,  or  excision  of  the  palpebral 
portion  of  it  (de  Wecker),  is  sometimes  performed  for  the  relief 
of  incurable  epiphora.  The  palpebral  portion  can  be  removed 
from  the  conjunctiva]  surface.  It  can  be  seen  in  the  upper  cul- 
de-sac  by  separating  the  eyelids  widely  at  the  outer  canthus  while 
the  patient  looks  well  down  anil  to  the  nasal  side. 

Dacryoadenitis  {Jaxpum,  to  weep;  Adtj*,  a  glanti),  or  inflam- 
mation of  the  lacrimal  gland,  occurs  in  an  acute  and  in  a 
chronic  form,  but  is  extremely  rare  in  either.  I  have  seen  one 
case  of  acute  purulent  dacryoadenitis,  but  no  instance  of  the 
chronic  affection.  Swelling  and  hyperemia  over  the  gland  and 
of  the  whole  lid,  with  chemosis  of  the  conjunctiva  and  much  local 
pain,  increased  on   pressure,  are  the   most   marked  symptoms  <>f 
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acute  dacryoadcnitis.  When  suppuration  lias  taken  place  the 
abscess  may  open  into  the  conjunctiva,  as  it  did  in  my  patient,  or 
through  the  skin.  In  the  latter  case  it  is  liable  to  leave  a  fistula 
behind  it ;  and,  indeed,  the  chronic  form  may  also,  it  is  said,  lead 
to  fistula. 

Numerous  cases  of  chronic  enlargement  of  both  lacrimal  glands 
have  been  recorded.  Good  results  have  been  obtained  by  ad- 
ministration of  potassium  ioditl  or  mercury  in  some  cases. 

i'ntitiiiint  in  the  early  stages  consists  in  poultices  and  purga- 
tives. When  pus  has  formed,  the  abscess  may  be  opened 
through  the  skin  or  from  the  conjunctiva. 

Hypertrophy  of  the  lacrimal  gland  is  also  of  rare  occurrence. 
It  may  attain  such  dimensions  as  to  push  the  eyeball  out  of  its 
position.     It  can  only  be  dealt  with  by  : 

Extirpation  <>/  tit''  Lacrimal  Gland. — This  is  performed  by 

making  an  incision  through  the  integument  under  the  outer  third 
of  the  orbital  margin  ;  the  fascia  under  this  is  dissected  up,  the 
gland  drawn  out  with  a  hook,  and  dissected  out  with  a  scalpel. 
Tumors  of  the  Lacrimal  Gland. — See  chapter  xix. 


CHAPTER    IX. 
DISEASES  OF  THE  SCLEROTIC. 


Inflammation  of  the  sclerotic  is  not  a  common  disease,  although 
the  diagnosis  "  scleritis"  is  often  made  by  inexperienced  person-, 
every  redness  of  the  white  of  the  eye  being  taken  for  inflamma- 
tion of  the  sclerotic.  Beginners  are  warned  against  this  error. 
Iritis,  cyclitis,  and  conjunctivitis,  as  well  as  scleritis,  cause  red- 
ness of  the  white  of  the  eye. 

The  diagnosis  from  conjunctivitis  is  easily  made  by  observing 
whether  the  conjunctival  vessels  can  be  moved  over  the  affected 
part  or  not ;  while  in  iritis  and  cyclitis  the  ciliary  injection  is 
confined  to  the  part  immediately  surrounding  the  cornea.  More- 
over, in  iritis  the  appearance  of  the  iris  itself  is  conclusive  ;  and 
in  scleritis,  as  will  just  now  be  seen,  the  appearances  are  charac- 
teristic. 

Scleritis  attacks  only  that  part  of  the  sclerotic  which  is  an- 
terior to  the  equator  of  the  eyeball,  and  is  either  superficial  or 
deep.  The  superficial  form  is  known  as  episcleritis.  Yet  it  is 
not  always  possible  to  distinguish  between  these  two  forms  in  a 
given  case,  as  the  appearances  in  the  early  stages  are  very 
similar.  They  are  probably  only  different  degrees  of  the  same 
disease.  Hut  the  necessity  of  admitting  the  existence  of  two 
forms  depends  upefn  the  different  course  they  each  take  ;  the 
superficial  form  being  a  relatively  harmless  disease,  while  the 
deep  form  entails  serious  consequences. 

Episcleritis  appears  as  a  circumscribed  purplish,  rather  than 
red,  spot  close  to,  or  2  to  3  mm.  removed  from,  the  corneal 
margin.  It  is  often  unattended  by  pain,  unless  when  the  eye  is 
exposed  to  irritating  causes,  and  need  not  be  elevated  above  the 
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level  of  the  sclerotic  ;  but  in  severe  cases  there  is  a  decided  node 
at  the  affected  place,  with  more  or  less  pronounced  pain,  which 
is  increased  on  pressure.  All  the  symptoms  disappear  in  the 
course  of  a  feu  weeks,  and  reappear  at  an  adjoining  place  ;  and 
in  this  way,  in  time,  the  whole  circumference  of  the  sclerotic 
will  have  been  attacked.  The  duration  of  the  affection  is  usually 
long  ;  iind  in  those  instances  where  the  entire  sclerotic  becomes 
affected  by  degrees  the  process  may  last  for  years,  on  and  off. 
Both  eyes  are  often  affected.  The  disease  is  liable  to  1> 
behind  it  a  dusky  discoloration  of  the  sclerotic  where  each  node- 
was  seated,  but  otherwise  no  harm  to  the  eye  ensues.  Hut  the 
patient  should  be  made  acquainted  with  the  tedious  nature  of 
the  affection.  Very  mild  attacks  of  episcleritis  will  be  met  with, 
which  pass  away  in  a  few  days  and  do  not  recur. 

Causes, — The  affection  is  often  of  rheumatic  origin.  It  occurs 
Sometimes  in  persons  of  scrofulous  or  syphilitic  constitution  ; 
and  it  is  more  frequent  in  senior  adults  than  in  children  or  young 
people,  anil  more  commonly  attacks  women  than  men. 

Treatment* — No  irritant  should  be  applied  to  the  eye.  Local 
treatment  should  be  confined  to  protection  and  warm  fomenta- 
tions, and  the  Japanese  warmer  i.->  very  useful.  In  addition  to 
these,  massage  should  Lie  used,  if  there  be  not  too  great  tender- 
ness on  pressure.  Leeching  at  the  external  canthus  is  of  use 
when  the  pain  is  severe.  As  regards  internal  remedies,  where  a 
syphilitic  taint  is  present,  mercury  should  be  employed ;  if 
struma,  cod-liver  oil.  maltine,  etc.  ;  or  if,  as  is  most  frequently 
the  case,  the  rheumatic  taint  be  the  source  of  the  evil,  large 
doses  of  salicylate  of  sodium  (say  20  grains  four  times  a 
day)  Will  often  be  found  to  act  well.  Salicylate  of  lithium  is 
recommended  in  preference  to  the  sodium  salt  by  some. 
lodid  of  potassium  in  large  doses  (ao  grains  four  times  a  day, 
or  oftener)  is  a  useful  remedy  in  some  cases  of  this  obstinate 
disease. 

Periodic  Transient  Episcleritis  (Fuchs),  or  Hot  Eye 
(Hutchinson). — This  affection  has  been  long  known  by  the  name 
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given  to  it  by  Mr.  Hutchinson,*  and  it  has  recently  been  lie- 
scribed  by  Fuchsf  under  the  title  Episcleritis  Periodica  Vu. 
It  is  characterized  by  frequently  recurring  attacks  of  inflamma- 
tion of  the  episcleral  connective  tissue,  giving  rise  to  a  vascular 
injection  of  a  violet  hue,  but  without  any  catarrhal  or  other  se- 
cretion, or  any  hard  infiltration,  as  in  episcleritis  of  the  usual 
type.  It  rarely  attacks  the  whole  sclerotic  at  one  time,  but  is 
commonly  confined  to  a  quadrant  or  more,  and  wanders  from 
one  place  to  another.  When  the  attack  subsides  there  is  no 
stain  left  behind.  The  attack  may  be  confined  to  one  eye,  or 
both  may  be  affected,  or  it  may  go  from  one  eye  to  the  other. 
Pain,  watering  of  the  eye,  and  photophobia  are  present  in  vary- 
ing degrees.  Sometimes  there  is  s-wclling  of  the  eyelids.  Oc- 
casional!)' the  iris  and  ciliary  body  become  inflamed,  and  also  the 
retro-bulbar  tissue,  with  resulting  exophthalmos.  The  attacks 
last  from  one  or  two  days  to  several  weeks,  and  may  recur  once 
or  twice  a  year  and  with  intervals  of  only  two  or  three  weeks. 
Patients  are  usually  liable  to  the  disease  for  several  years  of  their 
life.  It  attacks  adults  of  middle  age,  for  the  most  part.  Mr. 
Hutchinson  assigns  gout  as  the  cause  ;  but  Fuchs  has  not  been 
able  to  find  any  signs  of  that  diathesis  in  his  patients.  Rheu- 
matism and  malaria  seem  sometimes  to  produce  it,  and  in  many 
instances  no  cause  can  be  ascertained. 

Treatment. — The  long  continuance  of  most  of  the  cases  shows 
that  treatment  has  but  little  influence  over  the  disease.  Quinin 
and  salicylate  of  soda  internally  are  the  remedies  likely  to  be  of 
most  use,  with  warm  fomentations,  or  the  Japanese  warmer,  and 
a  protection  bandage  locally  during  an  attack. 

Deep  Scleritis. — Here  the  whole  of  that  part  of  the  sclerotic 
which  forms  the  front  of  the  eye  is  more  likely  to  be  affected  at 
once  than  in  the  milder  form  ;  although  cases  often  enough 
occur  where  only  an  isolated  node  is  present  at  a  time. 

»  Bowman  Lecture,  1 884:    Tram.  Opkth.  Sot.  I'.  A..  Vol,  v,  p,  6. 
t  -•/•  I'on  Grarft's  Archiv.  xli,  iv,  p.  229. 
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It  is  the  progress  of  tlie  case  alone  which  can  render  the 
diagnosis  between  this  and  the  milder  forms  certain,  and  hence 
the  importance  of  a  guarded  prognosis  in  the  early  stages  of 
every  case  of  scleritis.  In  the  deep  form,  changes — thinning  and 
softening — of  the  scleral  tissue  take  place,  which  render  the  lat- 
ter less  resistant,  and  consequently  expose  it  to  distension  by 
even  the  normal  intraocular  tension.  The  result  of  this  is  a 
bulging  (staphyloma)  of  the  anterior  part  of  the  eyeball.  This 
bulging  in  itself  produces  myopia,  and  has  a  deleterious  effect  upon 
the  sight  ;  but  at  a  later  period  vision  is  often  wholly  destroyed 
by  secondary  glaucoma.  It  may  happen  that  the  thinning,  etc., 
of  the  sclerotic  affects  only  a  portion,  and  not  the  whole,  of  its 
anterior  surface;  and  in  such  a  case  the  resulting  staphyloma 
will  be  confined  to  that  part  of  the  sclerotic.  A  staphyloma, 
whether  total  or  partial,  presents  a  bluish-gray  appearance,  due 
to  the  uveal  tract  shining  through  the  thinned  sclerotic. 

Hither  with  or  without  such  staphylomatous  changes  sclerotiz- 
ing  opacity  of  the  cornea  may  come  on,  and  iritis,  choroiditis, 
and  opacity  of  the  vitreous  humor  are  not  uncommon  complica- 
tions, especially  in  strumous  subjects.  Both  eyes  are  usually 
affected. 

(  OKMf. — Young  adults  are  the  most  common  subjects  of  deep 
scleritis,  and  it  attacks  females  more  often  than  males.  Con- 
genital syphilis,  rheumatism,  struma,  and  disturbances  of  men- 
struation are  the  most  common  assignable  causes. 

Treatment. — There  are  feu  diseases  less  amenable  to  treat- 
ment. When  any  of  the  above  causes  can  be  assumed  to  be 
present,  the  suitable  remedies  are  of  course  indicated.  Besides 
this,  warm  fomentations,  or  the  Japanese  warmer,  dry  cupping 
on  the  temple,  or  the  artificial  leech,  complete  rest  of  the  eyes, 
and  protection  with  dark  glasses  are  to  be  recommended. 

When  -ill  acute  inflammation  has  passed  away,  an  iridectomy 
is  sometimes  indicated — either  for  optical  purposes,  wiien  the 
pupil  is  obstructed  by  corneal  opacity,  or  for  the  purpose  of  re- 
ducing glaucomatous  tension,  or  of  diminishing  a  staphyloma. 
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Injuries  of  the  Sclerotic. — Ruptures  and  perforating  wounds 
.in  those  which  have  to  be  considered.  Merc  losses  of  sub- 
Stance  may  be  said  not  to  occur. 

The  primary  danger  of  a  rupture  or  perforating  wound  of  the 
sclerotic — apart  from  the  loss  of  the  contents  of  the  eyeball, 
which  is  often  associated  with  it — consists  in  the  possibility  of 
infecting  organisms  being  introduced  into  the  interior  of  the  eye, 
and  there  setting  up  serious  inflammatory  reaction. 

A  large  and  gaping  wound  is  easily  recognized.  A  portion 
of  tile  choroid,  ciliary  body,  or  iris,  according  to  the  position  of 
the  wound,  probably  lies  in  it,  or  part  of  the  vitreous  humor 
may  be  found  in  it  ;  while  the  vitreous  humor,  as  seen  through 
die  pupil,  will  be  full  of  blood  (hemophthalmos),  and  blood  may 
be  present  in  the  anterior  chamber  (hyphemia,  6xtl,  under ; 
ai/ia,  blood),  especially  if  the  wound  be  far  forward.  Small 
wounds  may  be  concealed  by  subconjunctival  hemorrhage,  and 
here  reduced  tension  of  the  eyeball  is  sometimes  a  valuable 
diagnostic  sign. 

A  clean-cut  perforating  wound  of  the  sclerotic  may  heal  with- 
out inflammatory  reaction,  even  when  portions  of  the  uveal  tract 
or  vitreous  humor  are  prolapsed  into  it,  these  prolapsed  puts 
becoming  incarcerated  in  the  cicatrix.  Even  irregular  ruptures 
of  tlie  sclerotic  from  blows,  with  prolapse  of  uvea,  and  vitreous 
humor,  and,  as  sometimes  occurs,  evacuation  of  the  lens,  may 
heal  without  inflammatory  reaction.  It  may  here  be  mentioned 
that  these  ruptures  from  blows  almost  always  occur  close  to  the 
corneal  margin,  and  concentrically  with  it,  and  lie  usually  near 
its  upper,  or  upper  and  inner,  margin.  And  one  often  sees  the 
conjunctiva  remain  intact  over  the  rupture,  with  perhaps^ the  lens 
dislocated  under  it. 

When  inflammatory  reaction  follows  upon  one  of  these  injuries 
it  may  either  be  of  the  purulent  Of  plastic  form.  In  the  former 
case  all  the  contents  of  the  eyeball  take  part  in  the  suppuration, 
and  we  term  it  panophthalmitis,  phthisis  bulbi  being  its  ultimate 
result.      In   the    plastic  form  the  iris  and  ciliary  body  alone  are 
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implicated,  and  sight  is  slowly  lost,  the  eye  here,  too,  becoming 
phthisical.  Of  the  two  the  latter  process  is  the  more  serious,  as 
it  may  give  rise  to  sympathetic  ophthalmitis — a  danger  which  is 
not  associated  with  the  eye  lost  through  panophthalmitis. 

Where  the  wound  has  been  produced  by  a  small  foreign 
body,  which  has  remained  in  the  interior  of  the  eye,  the  serious- 
ness of  the  position  is  much  aggravated.  This  matter  will  be 
discussed  in  chapter  xiv.  on  Diseases  of  the  Vitreous  Humor. 

Treatment. — In  cases  where-  the  wound  is  small  no  suture  need 
be  applied  ;  a  bandage  will  be  sufficient  to  promote  the  natural 
tendency  to  healing.  But  where  the  wound  is  large  and  gaping, 
any  prolapsed  choroid,  etc.,  should  be  first  freely  irrigated  with 
sublimate  lotion,  i  in  5000,  and  reduced  as  well  as  possible,  and 
then  the  margins  of  the  wound  drawn  together  by  a  few  points 
of  suture  in  the  sclerotic,  or,  better  still,  by  passing  the  sutures 
through  the  conjunctiva  at  some  distance  from  the  edges  of  the 
wound.  The  traction  on  the  conjunctiva  is  there  sufficient  to 
close  the  scleral  wound.  A  bandage  is  applied,  and  the  patient 
is  confined  to  bed.  But  if  the  injury  be  such  (very  wide  wound, 
much  loss  of  contents  of  the  eyeball,  or  extensive  intraocular 
hemorrhage)  as  to  render  restoration  of  useful  sight  beyond  rea- 
sonable hope,  it  will  be  wiser  to  remove  the  eyeball  at  once, 
rather  than  run  the  risk  of  sympathetic  ophthalmitis  without 
compensating  advantage. 

Tumors  of  the  sclerotic,  as  primary  growths,  are  exceed- 
ingly rare ;  but  fibroma,  sarcoma,  and  osteoma  have  been  so  ob- 
served. 

Pigment  spots  of  a  yellowish -brown  color  are  often  seen  in 
the  sclerotic  close  to  the  corneal  margin.  They  are  congenital, 
and  of  no  importance.  Occasionally  a  black  pigmented  patch 
may  be  associated  with  pigmented  sarcoma  of  the  ciliary  region. 


CHAPTER    X. 

DISEASES    OF   THE    UVEAL    TRACT. 


Iris, Ciliary  Hum,  and  Choroid 


If 
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body, 
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closely  resemble  each  other  histologically,  that  their  blood  sup- 
ply is  identical,  and  that  they  form  with  each  other  a  continuous 
membrane,  it  is  a  matter  of  surprise  t<>  learn  that  any  one  of 
these  three  divisions  of  the  uveal  tract  can  undergo  inflammation 
while  the  other  two  remain  perfectly  healthy.  Yet  this  is  by  no 
means  uncommonly  the  case.  But  it  is,  perhaps,  more  common 
for  at  least  two  of  them,  and  especially  the  iris  and  ciliary  body 
{iridocyclitis),  tu  be  simultaneously  inflamed,  and  the  entire  tract 
may  of  course  be  affected  at  one  time.  Clinically  we  cannot 
always  know  whether  only  one  or  more  than  one  division  of  the 
uveal  tract  is  in  a  state  of  inflammation,  and  this  uncertainty  of 
diagnosis  is  particularly  liable  to  arise  when  there  is  severe  acute 
iritis,  for  then  the  symptoms  present  might  all  be  derived  from 
the  iritis  alone.  It  may  be  taken  for  granted  that  in  every  rather 
severe  case  of  iritis,  particularly  in  those  of  syphilitic  origin,  more 
or  less  cyclilis  is  also  present  ;  while  a  deep  anterior  chamber, 
tenderness  on  pressure,  or  punctate  deposits  on  the  posterior  sur- 
face of  the  cornea  increase  the  suspicion.  In  most  cases  of 
slight  iritis  there  is  probably  no  cychtis. 

It  is  only  after  the  acute  inflammatory  symptoms  have  sub- 
sided and  the  pupil  has  become  clear  that  disseminated  changes 
in  the  choroid,  opacities  in  the  vitreous  humor,  and  even  retinitis 
and  optic  neuritis,  which  may  lead  to  optic  atrophy,  can  be  dis- 
covered, with  their  corresponding  depredation  of  vision. 

*  \ipior,  the  chorion  ;  hence  choroid,  lite  the  chorion. 
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It  is  desirable,  in  a  systematic  consideration  of  inflammation 

of  the  uveal  tract,  to  discuss  it  under  the  separate  headings  of 
the  iris,  ciliary  body,  and  choroid  ;  and  the  same  remark  applies 
to  the  other  diseases  and  to  the  injuries  of  this  tunic. 

Iki  lis. 

The  symptoms  of  iritis,  more  or  less  marked,  are  : 

Discoloration,  loss  of  luster  and  of  distinctness  of  pattern,  and 
functional  disturbances  (impaired  mobility)  of  the  iris,  with  con- 
traction of  the  pupil.  The  loss  of  luster  and  of  distinctness  of 
pattern  is  due  to  an  alteration  in  the  endothelium,  which  covers 
the  surface  of  the  iris,  to  the  presence  of  lymph,  and  to  cloudi- 
ness of  the  aqueous  humor.  The  change  in  color  is  due  to  hy- 
peremia of  the  iris,  as  well  as  to  the  presence  of  the  inflammatory 
products;  a  blue  iris  becomes  greenish,  a  brown  iris  yellowish. 
The  impaired  mobility  and  the  contracted  pupil  are  due  to  en- 
gorgement of  the  blood-vessels  of  the  iris,  to  spasm  of  the 
sphincter  iridis,  and  to  posterior  synechia*. 

Exudation  of  inflammatory  products  is  present  in  greater  or 
less  degree,  and  may  be  found  on  cither  surface  of  the  iris,  in 
the  pupil,  in  the  aqueous  humor,  on  the  posterior  surface  of  the 
cornea  (keratitis  punctata),  and  in  the  tissue  of  the  iris. 

Posterior  synechia;  ' — /.<.,  adhesions  between  the  iris  and  the 
anterior  capsule  of  the  lens — occur  as  the  result  of  inflamma- 
tory exudation  on  the  posterior  surface  or  on  the  pupillary  mar- 
gin of  the  iris.  The  presence  of  posterior  synechia-  is  ascer- 
tained by  observing  the  play  of  the  pupil  when  the  eye  is  placed 
alternately  in  strong  light  and  in  deep  shadow,  or  by  observing 
the  effect  of  a  drop  of  atropin  solution  on  the  pupil,  the  latter 
dilating  only  at  those  places  where  there  are  no  synechia;.  If 
the  entiie  pupillary  margin  have  become  adherent,  the  condition 
is  termed  complete  posterior  synechia,  circular  posterior  synechia, 
ring  synei  hia,  or  exclusion  (or  seclusion)  of  the  pupil;  and  in 
such  cases,  especially  if  of  some  standing,  atropin  has  no  effect 
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on  the  pupil.  If  the  area  of  the  pupil  be  filled  with  exudation, 
circular  synechia  being  usually  also  present,  the  condition  is 
known  as  occlusion  of  the  pupil.  Total  posterior  synechia  ■ 
that  condition  in  which  the  whole  posterior  surface  of  the  iris  is 
adherent  to  the  capsule  of  the  lens,  and  is  rarely  the  result  of 
ordinal')-  iritis,  but  is  seen  frequently  in  sympathetic  ophthal- 
mitis. 

In  addition  to  the  foregoing,  circumcorneal  injection  of  the 
ciliary  vessels  is  a  common  symptom  in  most  cases  of  iritis. 

The  subjective  symptoms  in  iritis  consist,  in  the  first  place,  of 
pain,  due  to  irritation  of  the  ciliary  nerves  in  the  inflamed  part. 
Yet  this  pain  is  not  always  referred  to  the  eye  itself,  but  often 
appears  in  the  form  of  supra-orbital  neuralgia,  or  affecting  the 
infraorbital  division  of  the  fifth  nerve.  Dimness  of  vision  is  the 
second  subjective  symptom  of  iritis.  It  may  be  due  to  cloudi- 
ness of  the  aqueous  humor,  to  deposits  on  the  cornea,  to  exuda- 
tion of  lymph  on  the  pupillary  area  of  the  anterior  capsule  of  the 
lens,  or,  where  the  ciliary  body  is  implicated,  to  opacities  in  the 
vitreous  humor. 

Cases  of  iritis  in  which  there  has  been  no  pain  and  no  circum- 
corneal injection,  and  in  which  the  failure  of  sight  alone  it  is 
winch  brings  the  patient  to  the  surgeon,  are  not  uncommon. 
Examination  then  discovers  the  presence  of  extensive  posterior 
synechia.*,  which  have  probably  been  gradually  forming  for  a 
long  time  back.  These  cases  of  quiet  iritis  are,  in  my  experi- 
ence, usually  due  to  rheumatism  (vide  infra). 

A  mistake  into  which  beginners  very  often  fall  is  to  take  a  case 
of  iritis  to  be  conjunctivitis  or  scleritis  (see  pp.  102  and  258),  the 
"  redness  of  the  white  of  the  eye  "  being  that  which  misleads. 
The  appearance  of  the  iris  itself  will  assist  chiefly  in  the  diag- 
nosis. Moreover,  the  pain  in  iritis  is  of  neuralgic  character,  but 
in  conjunctivitis  it  is  similar  to  that  caused  by  a  foreign  body  in 
the  conjunctival  sac.  In  iritis  there  is  no  discharge,  while  in 
conjunctivitis  the  eyelids  are  gummed  in  the  morning  by  muco- 
purulent secretion.  Of  course  iritis  and  conjunctivitis  may  occur 
together. 


Those  cases  of  iritis  in  which  tire  inflammatory  exudation  is 
mainly  on  either  surface  of  the  iris  and  in  the  pupil  are  the  most 
common.  Here  the  circumcorncal  injection  is  generally  well 
marked,  sometimes  causing  elevation  of  the  limbus  of  the  con- 
junctiva, and  even  general,  although  slight,  chemosis.  In  very 
miid  cases,  however,  as  also  in  chronic  cases,  the  injection 
may  be  slight.  The  loss  of  luster  and  of  distinctness  of  pattern 
<>f  the  iris  is  well  marked,  and  there  is  considerable  change  in 
the  color  of  the  iris.  Posterior  synechia.'  are  very  apt  to  form. 
In  some  rare  cases  of  this  form  of  iritis  an  enormous  quantity  of 
gelatinous  exudation  is  present  in  the  anterior  chamber. 

In  secondary  syphilis  one  often  sees  iritis  of  this  kind. 

Rheumatic  iritis  is  of  this  kind,  but  accompanied  by  circum- 
corncal injection,  which  is  great  in  proportion  to  the  other  signs 
of  iritis  present.  The  pain  in  rheumatic  iritis  is  often  peculiarly 
severe.  Yet,  as  I  have  already  stated,  quiet  iritis  is  most  often 
due  to  rheumatism. 

Gonorrheal  iritis,  too.  is  of  this  kind,  although  with  it  there 
is  often  seen  the  punctate  deposit  on  the  posterior  surface  of  the 
cornea.  It  does  not  attend  on,  nor  immediately  follow,  a  gonor- 
rhea ;  but  an  attack  of  rheumatic  arthritis,  usually  of  the  knees, 
always  intervenes.     Gonorrheal   iritis  is  extremely  rare. 

Those  cases  of  iritis  which  are  chiefly  characterized  by  the  de- 
posit of  fibrinous  elements,  as  very  fine  yellowish  dots  on  the 
posterior  surface  of  the  cornea,  with  more  or  less  turbidity  of  the 
aqueous  and  some  tendency  to  the  formation  of  posterior  syne- 
chia-, used  to  be,  and  very  often  are  still,  called  cases  of  serous 
iritis,  while  the  fine  dotted  appearance  on  the  back  of  the  cornea 
is  commonly  known  as  keratitis  punctata.  We  know  now  that 
the  inflammatory  product  is  fibrinous  and  not  serous,  and  that  in 
these  cases  the  ciliary  body  i-  quite  as  much,  if  not  more,  affected 
than  the  iris,  anil  hence  that  this  is  to  be  regarded  as  irido- 
cyclitis of  a  sluggish  or  chronic  form.  The  fibrin  passes  from 
the  ciliary  body  into  the  aqueous  humor,  and  from  it  is  pre- 
cipitated on   the  cornea  in  its  lower  quadrant  by  force  of  gravid- 
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it)-.  The  part  of  the  cornea  thus  affected  is  often  of  a  triangular 
shape,  the  base  of  the  triangle  corresponding  with  the  lower 
margin  of  the  cornea,  the  apex  being  directed  toward  the  center 
of  the  cornea,  with  the  finer  dots  near  the  apex.  The  triangular 
shape  is  a  mechanical  result  of  the  motions  of  the  eyeball.  In 
many  cases,  however,  nearly  the  whole  cornea  is  more  or  less 
affected. 

Snellen*  has  ascertained  the  presence  of  very  short  bacilli 
in  the  masses  of  which  the  dots  are  composed.  He  thinks  it  is 
probably  these  microbes  (the  dots  contain  at  first  only  microbes) 
which  produce  the  dots,  and,  by  their  resulting  toxins,  cause 
irritation  of  the  uveal  tract  and  iritis. 

In  cases  where  the  so-called  keratitis  punctata  continues  for  a 
length  of  time,  in  consequence  of  the  resulting  degeneration  of 
the  posterior  epithelium,  permanent  secondary  changes  in  the 
true  cornea  take  place,  and  a  consequent  peculiar  triangular 
opacity  at  the  lower  part  of  the  cornea  will  ever  afterward  ituli- 
dicatc  the  nature  of  the  process  which  has  gone  before. 

In  this  form  of  iritis  the  circumcorneal  injection  is  slight,  the 
anterior  chamber  is  often  deep,  and  the  aqueous  humor  is  some- 
times cloudy.  The  increase  in  the  contents  of  the  anterior 
chamber  frequently  causes  increase  in  the  intraocular  tension. 

Where  the  inflammatory  product  is  situated  in  the  tissue  of 
the  iris,  the  consequent  swelling  may  be  present  over  its  whole 
extent,  or  may  be  confined  to  a  circumscribed  part  of  it.  In  the 
latter  case  the  swelling  is  sometimes  called  a  condyloma.  The 
color  of  the  iris  changes  remarkably  at  the  affected  part  to  a 
yellowish  or  reddish-yellow  hue,  and  new  vessels  are  formed  in  it. 

In  syphilis,  late  in  the  secondary  stage,  a  form  of  iritis  occurs 
which  may  be  always  recognized  as  syphilitic.  It  is  character- 
ized by  the  formation  of  circumscribed  tumors  or  small  con- 
dylomata of  a  yellowish  color,  the  rest  of  the  iris  being  appar- 
ently intact.     These  tumors  vary  in  size  from  that  of  a  hemp-seed 


*  Opkth.  Rev.,  1894,  p.  zyj. 
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to  that  of  a  small  pea,  and  are  situated  usually  at  the  pupillary 
margin,  occasionally  at  the  periphery  of  the  iris,  and  very  rarely 
in  the  body  of  the  iris.  There  may  be  but  one  tumor  present, 
and  there  are  seldom  more  than  three  or  four.  This  form  is  not 
common.  Hut  many  authors  hold  that  in  most,  if  not  in  all, 
cases  of  syphilitic  iritis  condylomatous  tumors  are  present, 
though  of  such  small  size  as  to  escape  detection  with  our  ordi- 
nary clinical  methods. 

Hemorrhagic  iritis  is  not  a  special  form  of  iritis,  but  is  merely 
a  severe  inflammation  of  the  iris  with  hyphemia.  It  is  chiefly 
seen  in  iritis  due  to  operations  and  injuries,  in  some  cases  of 
sympathetic  iritis,  and  in  old  people. 

Symptoms  of  iritis  in  General. — (1)  Pain.  This  is  situated  not 
so  much  in  the  eye  as  in  the  brow  over  it,  in  the  corresponding 
side  of  the  nose,  and  in  the  malar  bone,  and  may  even  extend 
to  the  whole  side  of  the  head.  It  varies  in  its  intensity  ;  it  is 
usually  more  severe  at  night,  and  is  often  called  neuralgia  by 
the  patients.  That  form  of  iritis  with  exudation  on  the  surface 
of  the  iris  and  in  the  pupil  is  the  one  attended  by  the  most 
severe  pain  ;  the  form  with  punctate  deposits  on  the  posterior 
surface  of  the  cornea  as  its  main  characteristic  is  generally  unat- 
tended by  pain  ;  while  the  form  with  marked  circumscribed 
deposits  or  condylomata  in  the  stroma  of  the  iris  is  in  many 
cases  excessively  painful  and  in  some  completely  painless.  (2) 
Lacrimation  and  photophobia  are  occasionally  present,  but  never 
to  such  a  degree  as  is  often  observed  in  some  corneal  affections. 
(3)  Dimness  of  vision.  This  is  usually  complained  of  as  soon 
as  the  inflammation  is  pronounced.  Cloudiness  of  the  aqueous 
humor  and  punctate  corneal  deposits  affect  sight  in  proportion 
to  their  degree,  and  exudation  in  the  pupil  may  reduce  vision 
to  a  quantitative  amount. 

The  tension  of  the  eye  in  iritis  is  usually  norma],  but  in  some 
violent  cases  it  will  be  found  to  be  high. 

Prognosis. — The  length  of  duration  of  an  attack  of  iritis  cannot 
be  foretold  at   the  outset.     Cases  which  are  in  other  resuccts 
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mild — it.,  where  the  pupil  dilates  well  and  rapidly  to  atropin, 

where  the  aqueous  humor  is  clear,  and  where  but  little  lymph  is 
thrown  out — often  continue  for  weeks  irritable  and  painful,  with 
a  marked  tendency  to  relapse  if  treatment  beat  all  relaxed.  An 
attack  of  iritis  may  last  from  two  to  eight  weeks;  the  plastic 
form  being  the  most  rapid,  and  the  serous  form  the  slowest. 
Recurrences  of  the  inflammation  are  common,  owing  to  continu- 
ance of  the  constitutional  taint,  which  gave  rise  to  tin  iritis  in 
the  first  instance. 

It  is  possible  that  an  attack  of  any  form  of  iritis,  if  carefully 
treated  fawn  the  beginning,  may  leave  the  eye  in  as  healthy  a 
condition  as  before  ;  but  it  is  quite  as  common,  in  spite  of  every 
effort,  to  find  posterior  synechia-,  isolated  or  as  a  circular  syne- 
chia, left  behind.  The  presence  of  a  few  isolated  synechia-,  if 
the  pupil  be  il.at,  is  iii  itself  harmless  to  si^lu  ;  but  if  relapses 
take  place  and  fresh  adhesions  be  formed,  a  complete  posterior 
svmchia  may  ultimately  be  established.  When  this  occurs,  the 
aqueous  humor  being  still  secreted  behind  the  iris,  and  being 
unable  to  escape  int..  the  anterior  part  of  the  chamber,  the  iris 
becomes  bulged  forward,  like  the  sail  of  a  ship,  until  it  touches 
tin  peripheral  part  of  the  cornea,  while  the  center  of  the  an- 
terior chamber  retains  its  normal  depth.  This  condition  is  very 
liable  to  induce  glaucomatous  tension  (secondary  glaucoma)  and 
Consequent  loss  of  vision;  or,  if  the  eye  escape  this  danger,  the 
tractiOO  on  the  ciliary  body  produced  by  the  tensely  stretched 
iris  may  develop  chronic  inflammation  of  the  ciliary  body  and 
choroid — so-called  chronic  iridocyclitis,  or  iridochoroiditis — and 
this  may  lead  to  diminished  tension  and  phthisis  bulbi,  with 
detachment  of  the  retina  and  calcification  of  the  lens;  or,  the 
having  been  first  blinded  by  high  tension,  may  at  a  later 
period  undergo  phthisis  bulbi. 

mplete  posterior  synechia  may  of  course  result  from  the 
fust  and  only  attack  of  iritis,  and  not  by  means  of  repeated  re- 
lap-' 

In  some  cases  of  iritis  the  vitreous  humor  becomes  more  >>r 
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less  opaque,  ami  this  condition  does  not  always  disappear  as  the 
iritis  gets  well  ;  indeed,  it  may  not  be  possible  to  ascertain  its 
presence  until  after  the  inflammatory  process  in  the  iris  has  sub- 
sided. Very  great  and  permanent  deterioration  of  vision  may 
result  in  such  instances;  and  they  emphasize  the  importance  of  a 
cautious  prognosis  at  the  commencement.  There  can  be  no 
doubt  but  that  in  these  cases  the  ciliary  body  is  inflamed  along 
with  the  iris. 

Guises. — Iritis  is  not  common  in  children,  except  as  compli- 
cating a  corneal  process,  or  as  a  result  of  congenital  syphilis  or 
tuberculosis.  (See  New  Growths  of  the  Iris,  p.  277.)  Toward 
puberty  slight  iritis  is  sometimes  found  in  girls.  Youth  and 
middle  age  are  the  times  of  life  in  which  iritis  is  most  often  seen, 
while  in  old  age  it  again  becomes  rare. 

More  than  50  per  cent,  of  the  cases  depend  on  syphilis,  and  a 
large  proportion  of  the  remainder  are  due  to  rheumatism. 
During  desquamation  after  small-pox,  iritis  is  sometimes  ob- 
served. In  metria  and  septicemia  purulent  iritis  occurs,  as  also 
with  typhoid  fever,*  pneumonia,  and  recurrent  fever.  Diabetes 
sometimes  causes  iritis 

Treatment. — A  mydriatic!  is,  above  all  others,  the  most  im- 
portant means.  Most  commonly  a  solution  of  atropin  is  used 
(Atrop.  sulph.  gr.  iv,  aq.  dest.  Jj)  as  drops  ;  but  an  atom  of  sul- 
phate of  atropin  in  substance,  placed  in  the  conjunctival  sac, 
gives  a  very  active  reaction.  It  is  also  used  in  the  form  of  an 
ointment  (Atrop.  sulph.  gr.  iv,  vaselin  Jj),  and  gelatin  discs  con- 
taining atropin  are  manufactured.  By  paralyzing  the  sphincter 
iridis  atropin  provides  rest  for  the  inflamed  iris  ;  and  if  adhesions 
have  already  formed,  the  dilatation  of  the  pupil  may  break 
them  down,  while  if  none  are  as  yet  present,  the  dilatation  will 
greatly  aid  in  preventing  their  formation.      To  produce  a   ma.\i- 


*  Typhoid  l>acilli  have  been  found  in  the  interior  <  lumber  in  this  form  of  iritis 
(l  Sfllet  de  Grandmont,  Artkhi  ■/'  Ofhlha!.,  xii,  x,  p.  62  ;>. 

■f  The  relative  valuer  of  the  various  mydriatics  in  use  are  shown  in  Table  I, 
chapter  \i 
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mum  effect,  where  it  is  desired  to  break  down  adhesions,  six- 
drops  of  the  atropin  solution  should  be  instilled  into  the  eye, 
with  an  interval  of  from  five  to  ten  minutes  between  each  ;  and 
in  this  way  the  atrupin  from  each  drop  has  time  to  make  its  way 
nit* >  the  anterior  chamber,  ant!  finally  the  accumulated  effect  of 
all  six  is  obtained.  More  than  one  drop  can  hardly  be  retained 
in  the  conjunctival  sac  at  a  time.  The  use  of  cocain  {2  per 
cent.)  along  with  atropin  ensures  a  maximum  dilatation.  A  drop 
in  the  eye  from  twice  to  four  times  a  day  is  required,  in  order  to 
maintain  the  desired  dilatation  of  the  pupil  od  maximum. 

Some  individuals  are  peculiarly  susceptible  to  atropin  poison- 
ing, of  which  the  Symptom  are  dryness  of  the  throat,  fever, 
fulness  in  the  head,  headache,  delirium,  coma.  The  antidote  is 
morphia,  of  which  '^  grain  used  hypoucrmically  neutralizes  ^ 
grain  of  atropin  in  the  system.  Atropin  poisoning  occurs  by 
reason  of  introduction  of  the  solution  into  the  stomach  through 
the  lacrimal  canaliculi  and  the  nose  and  fauces  ;  and  in  order  to 
prevent  this  the  finder  (of  the  patient)  may  be  placed  in  the 
inner  canthus,  so  as  to  occlude  both  canaliculi  during,  and  for 
some  moments  after,  the  introduction  of  the  drop   into  the  eye. 

After  long  use  of  atropin  the  skin  of  the  lower  eyelid,  or  of 
both  eyelids,  often  becomes  ec/.ematous,  rci],  swollen  and  pain- 
ful, from  infiltration  with  the  drug;  and  in  other  cases  follicular 
conjunctivitis  is  induced.  If  these  complications  occur,  sol,  cxtr. 
belladonna  (gr.  viij  ad  5j)  should  be  substituted  for  atropin,  and 
suitable  remedies  used  for  skin  or  conjunctiva.  In  old  people 
tenesmus  and    retention  of  urine   sometimes   result  from  use  of 

■tropin. 

Atropin,  while  it  is  so  useful  a  means  in  the  treatment  of  in- 
flammation of  the  iris,  ciliary  body,  and  cornea,  is  of  no  benefit 
in  main'  other  diseases  of  the  eye,  and  is  positively  harmful  in 
some  of  them.  It  is  necessary  to  make  this  statement  very  ex- 
plicitly, for  some — perhaps  I  should  say  many — medical  men 
who  have  not  devoted  attention  to  the  subject  of  eye-disease 
include  atropin   in  every  eye-lotion  they  prescribe.     If  the   du 
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ease  prescribed  for  be  conjunctivitis,  as  it  very  often  is,  the  atro- 
pin is  calculated  rather  to  increase  than  to  relieve  the  conjunctival 
affection  ;  while,  if  the  patient  be  advanced  in  life,  there  is  always 
the  danger  that  a  tendency  to  glaucoma  may  be  present,  and  in 
such  a  case  the  dilatation  of  the  pupil  caused  by  the  atropin  will 
be  sufficient  to  bring  on  an  attack  of  acute  glaucoma.  In  these 
days  it  falls  to  the  lot  of  most  ophthalmic  surgeons  to  be  called, 
.it  line  time  or  another,  to  a  case  of  acute  glaucoma  brought  on 
by  the  gratuitous  use  of  atropin  in  this  manner.  It  is  to  be 
feared  that  the  reason  for  this  random  prescribing  of  atropin  is 
to  be  found  in  an  ignorance  of  diagnosis,  which  leads  practition- 
ers to  throw  atropin  with  a  number  of  other  drugs  into  their 
eye-lotions,  in  the  hope  that  some  of  the  ammunition  will  hit  the 
mark,  wherever  the  latter  may  be. 

hark  protection -spectacles  should  be  worn  by  patients  suffer- 
ing from  iritis  ;  and  in  severe  cases  they  should  be  confined  to  a 
dark  room,  and  even  to  bed. 

In  that  form  of  iritis  where  the  inflammatory  exudation  is 
main!)'  on  the  surface  of  the  iris  and  in  the  pupil,  iodid  i>f  po- 
tassium or  perchloric]  of  mercury  may  be  given  internally.  If 
there  be  much  irritation,  pericorneal  injection,  or  chemosis, 
leeching  at  the  external  canthus  is  of  use.  Intermittent  warm 
fomentations  (every  two  hours)  promote  healthy  vascular  reac- 
tion. Pain  is  to  be  relieved  by  hypodermic  injections  of  mor- 
phia, and  by  chloral   internally. 

In  rheumatic  iritis  and  in  iritis  due  to  diabetes,  salicylate  of 
sodium  in  large  doses  (20  to  30  grains  every  three  hours)  has 
often  a  remarkably  favorable  effect. 

In  those  cases  in  which  punctate  deposits  on  the  cornea  are 
the  chief  characteristic  (serous  iritis,  keratitis  punctata)  a  small 
quantity  of  atropin  will  suffice,  as  there  is  little  tendency  to  the 
formation  of  synechia:;  and,  the  irritation  being  slight,  leeching 
U  unnecessary.  The  skin  (Turkish  baths  and  dry  rubbing),  kid- 
neys and  bowels  should  he  acted  on  ;  and  to  the  diuretics  pre- 
scribed some  iodid  of  potassium  may  be  added.  Turpentine  in 
23 


^ij  doses,  as  recommended  by  Carmichael,  of  Dublin,  is 
useful  remedy  here. 

Blistering  on   the   temples  or  behind    the  ears  is  with  many 
cons  a  favorite   remedy.     It  adds  to  the  annoyance  of  tin 
patient,  but  I  haw   no  belief  in  it  as  a  remedy  in  this,  or  indeed 
in  any  other  eye  disease. 

Great  care  is  required  in  watching  the  tension  of  the  eye  in 
this  form  of  iritis,  and,  if  it  be  found  to  increase  and  to  remain 
high  for  three  or  four  days,  paracentesis  of  the  anterior  chamber 
must  be  performed  to  reduce  it  temporarily  while  the  iritis  is  still 
progressing  toward  cure.  This  little  operation  is  exceedingly 
useful  if  there  be  much  deposit  on  the  posterior  surface  of  the 
cornea,  as  by  means  of  it  the  deposit,  to  a  great  extent,  may  be 
floated  away.  Indeed,  I  have  found  that  in  many  cases  of  kera- 
titis punctata  repeated  tapping  of  the  anterior  chamber  is  a  most 
valuable  curative  measure.  It  should  be  done  on,  say,  three 
successive  days,  and  similarly  again  after  an  interval  of  four  or 
five  days,  and  so  on,  according  as  the  condition  of  the  eye  per- 
mits.   (For  mode  of  performing  paracentesis  see  p.  162.) 

In  former  years  it  was  the  practice,  when  attacks  of  iritis  fre- 
quently recurred,  to  perform  a  wide  iridectomy,  with  the  object 
of  checking  the  recurrences.  This  was  called  an  antiphlogistic 
iridectomy.      It  is  a  measure  now  seldom  used  in  such  cases; 

Where  the  exudation  is  in  the  form  of  circumscribed  tumors  or 
condylomata  in  the  stroma  of  the  iris,  it  is  important  to  obtain  rapid 
absorption  of  the  inflammatory  products,  which  are  so  abund- 
antly thrown  out,  and  which,  in  an  organ  like  the  eye,  woulc 
soon  cause  extensive  destruction.  Consequently,  the  syster 
should  be  put  under  the  influence  of  mercury  as  quickly  as  pos- 
sible, by  the  use  of  inunctions  of  mercurial  ointment  or  by  small 
doses  of  calomel  internally  ;  and  this  treatment  is  indicated,  even 
when  the  inflammation  is  not  of  syphilitic  origin.  Warm  fomen- 
tations ire  useful.  An  after-treatment  until  iodid  of  potassium 
is  to  be  employed. 

In  syphilitic  iritis  von  Graefe  was  fotul  of  the  following  for- 
mula : 
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A  teospoonful  to  l>e  taken  once  a  day.     The  dose  to  lie  gradually  increased. 

In  purulent  iritis  quinin  ami  salicylate  of  sodium  are  the  most 
suitable  internal  remedies. 


Injuries  of  the  Ikis. 

Punctured  wounds  of  the  eye  frequently  implicate  the  iris, 
but  rarely  do  so  without  also  injuring  the  crystalline  lens  or  ciliary 
body,  on  which  then  the  chief  interest  centers,  as  being  the  organs 
from  which  serious  reaction  is  apt  to  emanate.  If  a  simple  in- 
cised wound  of  the  iris  be  observed.it  may  be  regarded  as  of  lit- 
tle importance,  for  inflammatory  reaction  need  not  be  feared,  and 
any  extravasation  of  blood  into  the  anterior  chamber  (hyphemia) 
becomes  absorbed,  while,  as  a  whole,  the  functions  of  the  iris  will 
probably  not  be  affected. 

Foreign  bodies  of  small  size,  such  as  bits  of  stec!  or  iron, 
may  perforate  the  cornea  and  fasten  in  the  iris,  the  puncture  in 
the  cornea  closing  rapidly,  and  possibly  no  aqueous  humor  being 
lost.  It  is  necessary  always  to  remove  such  a  foreign  body  with- 
out delay,  although  for  some  time  it  may  cause  no  reaction.  An 
incision  should  be  made  with  a  Graefe's  knife  at  the  margin  of 
the  cornea  corresponding  to  the  position  of  the  foreign  body,  and 
the  portion  of  iris  containing  the  foreign  body  is  then  removed 
with  forceps  and  scissors. 

Blows  on  the  eye  are  apt  to  cause  one  of  several  remark- 
able lesions  of  the  iris,  namely  : 

I .  Iridodialysis* — i.?.,  separation  of  the  iris  from  its  attach- 
ment to  the  ciliary  body,  which  is  usually  accompanied  by  con- 
siderable hyphemia.     As  much  as  one-half  of  the  circumference 
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of  the  iris  may  be  involved  in  the   lesion  (Fig.  91),  or  the    I 
may  be  so  small  as  to   be  detected  only  by  aid  of  light  trans- 
mitted to  the  eye  by  the  ophthalmoscope  ;  and  then  not  only  the 
physiological  pupil,  but  also  the  minute  marginal  traumatic  pupil 
will  be  illuminated.     The  functions  of  the  eye  after  sucli  injury. 

even  when  extensive,  may  be  but  little 
disturbed,  or  there  may  be  monocu- 
U  diplopia. 

Restoration  to  the  normal   state  in 
these  cases  rarely  takes  place.    I  h.i\._ 
observed  one  case  in  which  the  irid- 
1 1<:  9'-  odialysis — a    very    minute    one — was 

healed,  and  there  is  one  other  such  case  recorded.  The  length- 
ened use  of  atropin  is  the  most  likely  way  in  which  to  promote 
such  a  result,  but  it  can  only  be  hoped  for  if  the  iridodialysis  be 
not  extensive,  and  the  case  be  seen  ear!)-. 

2.  Retroflexion  of  the  Iris. — A  portion  of  the  iris  in  its  entire 
width  becomes  folded  back  on  the  ciliary  processes,  giving  the 
appearance  of  a  coloboma  produced  by  a  wide  and  peripheral 
iridectomy.  In  a  true  coloboma  the  ciliary  processes  would  be 
easily  seen,  but  not  so  in  retroflexion,  for  the  processes,  being 
covered  by  the  retroflexed  iris,  present  a  smooth  surface.  A 
slight  dislocation  of  the  lens  in  the  direction  away  from  the  iris 
lesion  is  often  observed.  Retroflexion  of  the  iris  cannot  be 
cured. 

3.  Rupture  of  tin-  Sphincter  Iridis. — There  are  not  many  cases 
of  this  lesion  recorded;  although,  according  to  Uirschberg,*  in 
all  cases  of  permanent  traumatic  mydriasis  the  margin  of  the 
pupil  is  torn.  My  observations  do  not  agree  with  this  view  of 
Hirschberg's,  nor  do  I  agree  with  him  in  thinking,  as  he  seems 
to  do,  that  rupture  of  the  sphincter  would  be  sufficient  to  account 
for  traumatic  mydriasis.     This  condition  is  also  incurable. 

4.  Traumatic  Auiruliii. — The  whole   iris  may  be  torn  from  its 
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ciliary  insertion  and  found  lying  in  the  anterior  chamber  or  under 
the  conjunctiva,  having  in  the  latter  case  passed  through  a  rent 
at  the  corneo-scleral  margin. 

5.  AttttVfrsum. — -This  must  always  be  accompanied  by  iridodi- 
alysis.  The  detached  portion  of  iris  is  then  twisted  on  itself,  so 
that  the  uveal  surface  is  turned   to  the  front.* 

6.  Trau uni tic  Mydriasis. — Permanent  dilatation  of  the  pupil 
after  a  blow  is  not  very  uncommon,  and  is  usually  referred  to 
paralysis  of  the  sphincter,  the  result  of  concussion  of  the  deli- 
cate nerve-endings  in  the  sphincter  itself.  (See  above,  under 
Rupture  of  the  Sphincter  Iridis.) 

Nkw  Growths  op  the  Ikis. 

Cysts. — These  vary  from  a  very  small  size  to  that  which 
would  fill  the  anterior  chamber.  They  may  have  either  serous 
or  solid  contents.  The  serous  kind  was  said  to  result  always 
from  a  trauma  causing  an  anterior  synechia,  or  otherwise  shut- 
ting off  a  fold  of  the  iris,  which  became  distended  into  a 
cyst  by  accumulation  of  aqueous  humor.  A  case,  however, 
which  was  not  preceded  by  a  trauma  has  come  under  my 
notice.  The  cysts  with  solid  contents  (epidermoid  elements)  arc 
believed  to  have  their  origin  in  an  eyelash  or  morsel  of  epidermis, 
which  may  have  made  its  way  into  the  anterior  chamber  by  oc- 
casion of  a  perforating  corneal  wound.  All  these  cysts  are 
sources  of  serious  danger  to  the  eye  (iridochoroiditis,  glaucoma, 
etc.),  and,  it  is  stated,  may  even  be  the  cause  of  sympathetic 
ophthalmitis,  and  hence  their  removal  is  called  for.  This  can  be 
effected  without  much  difficulty  if  the  tumor  be  small,  but  if  it 
have  attained  a  large  size  the  attempt  may  be  unsuccessful.  A 
long  incision  should  be  made  in  the  corneo-scleral  margin,  and 
the  cyst,  along  with  the  portion  of  iris  to  which  it  is  attached, 
drawn  out  and  cut  off. 

Granuloma  is  the  name  given  to  a  benign   neoplasm  of  the 
iris,  of  which  the  structure  resembles  granulation  tissue.    Clinic - 


«  L.  Werner,  in    Ophlh.  Kex\,  1887,  p.  104. 
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jt  is  a  small  pale  tumor,  or  there  may  be  several  such  bum 
a  J-  -|,  gradually  grow  to   fill  the  anterior  chamber,  rupture   the 

-•and  finally   induce  phthisis  bulbi.      It  is  held  by  some 

,l„se   BlOWths  depend  on  a  syphilitic  taint,  and  by  other- 
tli.it    tin        b  r 

they  are  tubercular. 

'       bercie  {Tubercular  Iritis). — '1  his  disease  occurs  gener- 

chiUlreii  or  young  adults,  who  may  or  may  not  present 

a   '   '  ,|   general  tuberculosis,  such  as  enlarged  or  cascating 

„  \m   or  diseases  of  joints,  etc.     It  is  met  with  in  two  forms — 

"ll  l4aeflun«ied  "r  miliary  tubercle,  and  conglomerate  or  soli- 
v  i  / . . 

t^"''     ,.        tmJtercniosis  of  the  iris  is  a  relatively  mild  form,  which 
)////("  i  ''"  .         .         .      .  .  . 

"the  clinical  appearances  of  a  chronic   iritis  sometimes 

P1'  ,  -a.    punctata;   but  it   is   chiefly  characterized  by  the 

w'1  t  a  number  of  grayish   or   cinnamon-colored,  scnu- 

1""11 '  "         nodules  on  the  surface  of  the  iris  and  at  the  angle  of 

anterior 


the 
out 

s 

■  \. 


The 


cnafllber,     Occasionally  they  are  not  very  numer- 
liscasc   may  either  run  its  course,  and  finally  cause 
""  ,f  the  eye  from   plastic  iridocyclitis,  or  it  may  subside 
'""^'"fout  treatment.      It  is  to  this  form  of  iritis  that  Leber* 
*e°  <•         the  name  attenuated  tuberculosis  of  the  iris  ;  but  it  is 
has  giv'  attenuation   of  the  virus,  for  inoculation  in  the 

"°*  -I  .  niber  of  a  rabbit's  eye  of  an  excised  portion  of  such 

intertOl  l  Bevere  local  and  general  tuberculosis. 

j  . ,  tubtrcU  may  be  accompanied  by  a  few  smaller 
-S<  '"'  .  ut  it  generally  begins  as  a  single  yellowish-white 
'|A'"Wl  r&t  n  without  iritis,  which  gradually  increases  in  size  until 
1  ' " "'  fill  the  anterior  chamber.  It  finally  involves  the  cornea, 
il  V  t  perforate*,  forming  a  Tungating  mass,  and  this  subsc- 
wlm"  '  ]  break"  down,  leaving  only  a  small  stump  in  the  socket. 
'I'"''11  >  .( A]]y  both  varieties  present  the  usual  structure  of 
M"  '  ."but  bacilli  are  very  difficult  to  detect  in  either  of  them. 
i„  the  miliary  forms  consists  of  the  usual  local  and 
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constitutional  means.  Internal  administration  of  creosote  has 
recently  been  recommended.  If  the  disease  continue  to  pro- 
gress, enucleation  may  be  necessary. 

Should  a  solitary  tubercle  be  seen  in  an  early  stage,  it  may  be 
removed  by  an  iridectomy  ;  but  if  the  disease  have  advanced  too 
far,  or  the  iridectomy  have  failed,  the  eye  must  be  extirpated. 
•  Operative  treatment  will  depend  very  much  on  the  view  which 
the  surgeon  takes  of  the  origin  of  the  disease.  It  has  until  re- 
cently been  generally  believed  that,  while  tubercle  of  the  choroid 
was  a  disease  secondary  to  tuberculosis  elsewhere,  tubercle  of 
the  iris  was  a  primary  affection,  and  as  such  necessitated  imme- 
diate enucleation  of  the  eye,  in  order  to  prevent  it  from  becom- 
ing a  source  of  general  infection.  The  impression,  however, 
seems  to  be  growing  that  tubercle  of  the  iris  is  also  a  secondary 
affection,  and  that  consequently  enucleation  is  not  always  indi- 
cated, with  the  object  of  averting  tubercular  disease  of  the  gen- 
eral system.  Of  course  in  those  cases,  which  are  not  uncom- 
mon, where  both  eyes  are  affected,  enucleation  cannot  be  enter- 
tained. 

Primary  sarcoma  (or  melano-sarcoma)  is  a  rare  disease  of 
the  iris.  When  the  tumor  is  very  small  it  may  be  removed  by 
an  iridectomy,  and  in  this  way  an  attempt  made  to  preserve  the 
eye  ;  but  when  it  has  attained  any  size  the  whole  eyeball  must 
be  removed. 

Ophthalmia  nodosa  is  a  very  rare  affection,  of  which  about 
a  dozen  cases  have  been  recorded.  It  is  caused  by  the  irritating 
secretion  contained  in  the  hollow  hairs  of  certain  caterpillars. 
In  nearly  all  cases  there  was  a  history  of  caterpillars  having 
accidentally  come  into  forcible  contact  with  the  eye.  The  dis- 
ease, which  is  very  chronic,  is  characterized  by  the  presence  of 
small  hard  nodules  in  the  conjunctiva  and  iris,  and  may  lead  to 
seven  iridocyclitis.  The  diagnosis  is  confirmed  by  the  presence 
of  browni-.h  hairs,  or  by  the  examination  of  an  excised  nodule, 
which  slmus  the  hair  in  sections  as  a  yellow  oval  body  with  a 
central  ca\  itv 
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Heterophthalmos  Uffcrcnt ;   <V*<U>io;i — T! 

ni'lH.itis  th.it  tin-  color  of  the  iris  in  one  eye  is  different  froni 

th.it  in  the  other. 

Corectopia  l"'r',.  (lie  pupil:  ln»x»s,  out  ef  /*.  ;!1aJ- 

po  ii "I  tin    pupil       The  pupil  sometimes  occupies  a  position 

furthci  in. in  iIm  center  of  the  iris  than  normally. 

Polycoria   (nub*,    tunny ;     in/*,,  the  pupil). — Where   there  is 
more  than  one  pupil.     Th<   supernumerary  pupil  may  be  sepa- 
rated  by  only  .1  mnall   bridge   from  the  normal  pupil,  or  it 
Ih    .iiu.iii  .1  vciv  near  the  periphery  of  the  iris.     In  neither  case 

ll.l        It     .1        |i.    <    l.ll     •  pllilH   I-'!. 

Persistent  pupillary  membrane  apjjears  in  the  form  of  very 
fini  tin'. i'l  ii't'li'il  across  the  pupil.  They  cannot  be  nns- 
1  .1  en  foi  1  ii  i.ti  1  h  ii  synri  hi.i-,  .is  they  are  attached  to  the  anterior 
surface  of  ll»  iris  some  distance  from  the  margin  of  the  pupil. 
|*hey  do   not   interfere  with  the  motions  of  the  pupil,  nor  with 

ion 

Colobomu  (Wu/Mc,  maimed)  and  Irideremia  (',«;:,  ^qjuiat,  wa$U 
.■/ I  These  two  defects  have  been  shown  by  Treacher  Collins* 
I..  I"  due  i"  .1  similar  cause — in  short,  that  they  are  different  >le- 
■  -(  one  and  the  same  condition.  Before  the  iris  is  formed 
in  1I1.  1.  in  there  exists,  between  the  jxisterior  surface  of  the 
1  < pi  in  .1  .111.I  tli>    ,mti  nor  capsule  of  the  lens,  the  anterior  portion 

•  •I    ih.     ill \,  1. .  11I, 11    ihcath.     This    receives    its   blood-supply 

p,iiil\  from  tin  .  iliary  arteries  and  partly  from  those  in  the  pos- 
ti  riot  iilno  \.im  id. n  sheath,  prolonged  around  the  sides  of  the 
h  us  to  fin  it  Tin  cornea,  anterior  fibro-vascular  sheath,  and 
lens  he  in  close  conlad  with  each  other.  The  iris  is  developed 
)i\  i;iowhij:  loiw.inl  from  the  margin  of  the  anterior  chamber, 
and  nt  «loiii(;  s«»  I1.1  s  to  insinuate  itself  between  the  cornea  and 
.interim   lilim  sasiulai  sheath  on  the  one  side  anil  the  lens  on  the 

•  ../«..  t'phlh.  .W    C  A'.,  \..l    vni,  |..  12S. 
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other,  pii«hing  the  prolongation  from  the  posterior  fibro-vascular 
sheath  in  front  of  it.  The  anterior  fibro-vascular  sheath  subse- 
quently becomes  the  pupillary  membrane,  of  which  portions 
sometimes  persist  (see  above).  If  we  suppose  some  abnormal 
adhesion  to  occur  between  the  cornea,  anterior  fibro-vascular 
sheath,  and  lens-capsule,  or  some  delay  in  their  separation,  at 
the  whole  circumference  of  the  future  anterior  chamber,  we  can 
understand  how  a  mechanical  obstruction  to  any  growth  of  the 
iris  forward  would  be  introduced,  resulting  in  complete  absence 
of  the  iris,  or  irideremia.  If  the  obstruction  be  confined  to  a 
portion  only  of  the  anterior  chamber,  the  corresponding  portion 
only  of  the  iris  will  be  prevented  from  growing  forward,  and  the 
result  will  be  one  or  more  congenital  colobomata.  Irideremia 
may  be  complete  or  partial.  In  the  latter  case  it  may  be  the 
inner  circle  only  which  is  wanting,  giving  the  pupil  the  appear- 
ance of  dilatation  with  a  tropin,  Where  the  entire  iris  is  absent, 
the  ciliary  processes  can  be  seen  all  around.  The  condition  may 
be  double-sided.  The  patients  suffer  chiefly  from  dazzling  by 
light,  from  which  either  protection  or  stenopeic  spectacles  afford 
some  relief. 

(  ii'kkai  ions  on  1111:  Iris, 

Iridectomy. — This  is  performed  for  optical  purposes,  as  in 
zonular  cataract,  corneal  opacities,  or  closed  pupil  ;  for  antiphlo- 
gistic purposes,  as  in  recurrent  iritis,  etc.  ;  to  reduce  abnormally 
high  intraocular  tension  in  primary  and  secondary  glaucoma  ;  and 
for  the  removal  of  tumors  or  foreign  bodies  in  the  iris. 

The  instruments  required  are  a  spring  speculum  ;  a  fixation 
forceps,  with  spring  catch  (Fig.  96)  ;  a  lance-shaped  iridectomy 
knife  (keratome)  (Fig.  92)  or  a  Graefe's  cataract  knife;  a  bent 
iris  forceps  (Fig.  93)  or  a  Tyrrell's  hook  (Fig.  94)  ;  an  iris  scis- 
sors curved  on  the  fiat  (Fig.  95)  or  a  de  Wecker's  forceps  scis- 
>or-.  ,  anil  a  small  spatula. 

The  width  of  the  coloboma  depends  a  good  deal  on  the  length 
of  the  corneal  incision,  for  it  cannot  be  wider  than  the  incision  is 
Its  depth  depends  on  the  proximity  ofthis  incision  to  the 
24 
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may  be  seized  and  cut  off,  the  blades  of  tin.  scissors  being  ap- 
plied parallel  and  close  to  the  incision,  and  a  coloboma,  as  at 
Fig.  97,  is  produced.  An  incision  somewhat  inside  the  corneal 
margin  will  give  a  pupil  as  in  Fig.  98.  A  narrow  coloboma 
(Fig.  99)  is  nbtained  by  a  short  corneal  incision,  which  may  be 
more  or  less  peripheral  as  circumstances  require,  by  taking  up  as 

rs-r— ^ 


Fi<;.  96. 

little  as  possible  of  the  iris  in  the  forceps,  or  by  using  a  Tyrrell's 
hook,  instead  of  an  iris  forceps,  for  catching  and  drawing  out  the 
iris,  and  by  applying  the  blades  of  the  scissors  at  right  angles  to 
the  incision  in  the  corneal  margin. 

In  glaucoma  a  wide  and  very  peripheral  coloboma  is  required, 
For  antiphlogistic  purposes  a  wide  iridectomy  is  also  necessary  ; 
but  for  optical  purposes  a  narrow  iridectomy  is  required,  because 
with  a  wide  coloboma  the  diffusion  of  light  may  be  very  trouble- 
some to  the  patient. 

The  best  position  for  an  iridectomy  for  glaucoma,  or  for  anti- 
phtngistic  purposes,  is  in  the  upper  quadrant  of  the  iris,  as  there 


I > 
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the  subsequent  dazzling  by  light  and  the  disfigurement  are  least. 
But  the  position,  by  preference,  for  an  optical  pupil  is  below  and 
to  the  [nside,  being  that  most  nearly  in  the  direction  of  the  axis 
of  vision.  If,  however,  this  position  be  occupied  by  a  corneal 
opacity,  the  coloboma  should  be  made  directly  downward ;  or, 
if  that  place  be  ineligible,  then  downward  ami  outward,  or 
directly   downward,  or  directly  inward.     The   upward    positions 
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not  ntis&ctory  for  optical  pupils,  owing  to  the  overbartf 
of  the  upper   lid  ;  yet  it  often   happens  that  we   have  no  other 
choi< 

///   tin-  pirfornimiK  of  an  iridectomy  the  eye   should   be    fixed 
with  a  forceps  at  a  position  on  the  same  meridian  as  that   in 
which   the  coloboma  is  to  lie,  but  at  the  opposite  side  of  the 
cornea,  and  close  to  the  latter.     The  point  <>f  the  lance-shaped 
knife  is  then  to  be  entered  almost  perpendicularly  to  the  surface 
of  the  cornea,  and  made  to  penetrate  the  latter.     As  soon  as  the 
point  of  the  blade  has  entered  the  anterior  chamber  the  handle 
nl   the   knife   is   lowered,  and   the  blade    is   passed   on   into   the 
anterior  chamber,  in  a  plane   parallel   to  the  surface  of  the   iris, 
until  the  incision  has  attained  the  required  length.      The   handle 
of  the   knife  is  now  lowered  still   more,  so  as  to  bring  the   point 
of  the  blade  almost  in  contact  with   the  posterior  surface  of  the 
cornea,  in   order   to   prevent    any  injury  to  the   lens  in  the   next 
motion.     The    knife  is   then  very  slowlv    withdrawn  from    the 
anterior  chamber.     At  the  same  time  the  aqueous  humor  flows 
off,  and  the  crystalline  lens  and  iris  come  forward.     The  fixation 
forceps  is  now  taken  over  by  the  assistant,  and  the  bent  iris-for- 
Ceps  is  passed  closed  into  the  anterior  chamber,  its  points  directed 
toward  the  posterior  surface  of  the  cornea,  so  as  to  avoid  engag- 
ing  them   in    the   iris.      When    the    pupillary    margin    has   been 
reached,  the  forceps  is  opened  as  widely  as  the  corneal   incision 
will  permit,  and  the  corresponding  portion  of  the  iris  is  seized 
and  drawn  out  to  its  full  extent  through  the  corneal  incision. 
\\  ith  the  scissors  held  in  the  other  hand,  the  exposed  bit  of  iris 
is  snipped  off  quite  close  to  the  corneal   incision.      Care   should 
now  be  taken  that  the  angles  of  the  coloboma  do  not  remain  in 
the  wound  ;   and  if  they  are  seen  to  do  SO  they  must  be   reposed 
by  stroking  the  region  of  the  incision  with  a  hard-rubber  spoon, 
or  by  actually  pushing   them   into   their  places   gently  with   the 
spatula. 

Iridotomy. — For  description  and   uses  of  t lii->  operation  tee 
chapter  xiii. 


Tin:  iris. 


I'm  litis  (Inklammai  i<>.\  ot   THE  Ciuakv   Boi>v). 

Cyclitis  is  often  present  with  inflammatory  affections  of  the  iris 
or  choroid,  although  its  presence  in  many  of  these  cases  cannot 
be  clinically  determined. 

The  symptoms  of  eyelids,  although  not  always  all  present, 
consist  in  marked  circumcorneal  injection,  ciliary  neuralgia,  pain 
on  pressure  of  the  ciliary  region,  very  deep  anterior  chamber, 
opacity  in  the  anterior  part  of  the  vitreous  humor,  punctate- 
deposits  on  the  posterior  surface  of  the  cornea,  and  sometimes 
hypopyon  in  the  anterior  chamber.  Edema  of  the  margin  of 
tile  upper  lid  frequently  occurs — for  instance,  in  cyclitis  after 
cataract  extraction. 

There  are  three  forms  of  cyclitis  ; 

In  some  severe  cases,  where  there  is  much  plastic  exudation, 
the  circumcorneal  injection  is  very  marked,  and  there  is  venous 
congestion  of  the  iris.  The  anterior  chamber  is  deep,  owing  to 
retraction  of  the  periphery  of  the  iris  by  inflammatory  exuda- 
tion in  the  ciliary  body,  and  for  the  same  reason  the  pupil  is 
dilated.  The  inflammation  may  extend  to  the  iris  or  to  the 
choroid,  in  which  latter  case  the  vitreous  may  become  very 
opaque.  Violent  ciliary  pains  attend  the  affection,  and  the  eye- 
ball is  very  tender  on  pressure  of  the  ciliary  region.  The  intra- 
ocular tension  is  reduced. 

Again,  in  other  eases  the  circumcorneal  injection  is  but  slight. 
The  anterior  chamber  is  often  at  first  deeper  than  normal,  owing 
to  hypersecretion  of  aqueous  humor  from  the  ciliary  body  ;  there- 
are  punctate  opacities  on  the  posterior  surface  of  the  cornea,  so- 
called  keratitis  punctata;  and  the  anterior  part  of  the  vitreous 
humor  is  filled  with  a  fine  dust-like  opacity.  Iritis  may  come  on, 
and  the  danger  of  glaucomatous  increase  of  tension  is  very 
great.  Unless  increase  of  tension  gives  rise  to  it,  pain  docs  not 
often  attend  this  form. 

In  purulent  cyclitis  the  circumcorneal  injection  is  very  well 
marked.     The  vitreous  humor  is  filled  with   membranous  opaci- 
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tics.  There  is  hypopyon  in  the  anterior  chamber,  which  has  the 
characteristic  of  appearing  and  disappearing  at  intervals  of  a  few 
days.  There  is  severe  ciliary  neuralgia;  and  purulent  iritis  <>r 
choroiditis,  or  both,  are  apt  to  supervene. 

Prtig>K>sis. — In  an  early  stage  all  these  forms  are  capable  of 
undergoing  cure  and  of  leaving  the  eye  in  a  fairly  useful  condi- 
tion. On  the  other  hand,  cyclitis  with  punctate  corneal  opaci- 
ties, as  already  stated,  is  liable  to  produce  secondary  glaucoma, 
while  the  purulent  form  leads  to  atrophy  of  the  iris  and  choroid, 
disorganization  of  the  vitreous  humor,  detachment  of  the  retina, 
Cataract,  and  phthisis  bulbi ;  and  the  form  with  much  plastic 
exudation,  when  it  is  due  to  a  perforating  injury,  in  addition  to 
terioufl  damage  to  the  affected  eye,  similar  to  that  produced  by 
purulent  cyclitis,  has  the  tendency  to  cause  sympathetic  uveitis 
of  the  other  eye.  The  shrunken  eyes  resulting  from  the  affec- 
tion are  often  very  liable  to  attacks  of  inflammation,  and  fre- 
quently remain  painful  to  the  touch,  circumstances  which  indi- 
cate that  chronic  cyclitis  is  still  present,  and,  when  the  original 
cause  of  the  inflammation  has  been  a  perforating  injury,  such 
stumps  are  a  constant  source  of  danger  to  the  sound  eye. 

Causes. — Primary  idiopathic  cyclitis,  except  the  form  with 
punctate  corneal  opacities,  is  a  rare  affection.  Traumata  are  the 
most  common  causes  of  the  affection.  Both  the  plastic  and  the 
purulent  forms  are  liable  to  occur  after  cataract  operations,  U 
the  result  of  septic  infection  of  the  wound,  but  this  is  now  very 
rare,  owing  to  the  careful  aseptic  measures  employed. 

The  trtatMent  for  cyclitis  is  similar  to  that  for  iritis.  Leech- 
ing at  the  outer  canthus  is  often  of  great  benefit. 


Injuries  or  the  Ciuaki  Body. 

Punctured  wounds,  and  foreign  bodies  }>crforating  the 
sclerotic  at  a  distance  of  about  5  mm.  around  the  cornea,  are 
almost  certain  to  implicate  the  ciliary  body.  If  there  be  no 
prolapse  of  the  ciliary  body,  nor  any  foreign  body  in  the  interior 
of  the  eye,  the  sclerotic  wound  may  heal  by  aid   of  a   bandage 
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without  further  ill  results.  If  a  prolapse  of  the  ciliary  body  Of 
iris  be  present  it  is  to  be  abscised  ;  and  if  the  sclerotic  wound  be 
large  it  may  be  thought  desirable  to  unite  its  margins  with  su- 
tures. Wounds  of  the  ciliary  body  are  apt  to  cause  cyclitis, 
especially  if  the  former  be  caught  in  the  sclerotic  wound  in  heal- 
ing, <»r  if  a  foreign  body  be  present  in  it,  or  indeed  anywhere 
within  the  eye  ;  and  this  traumatic  cyclitis  is  liable  to  produce 
sympathetic  ophthalmitis.  Hence  a  region  around  the  cornea 
about  5  mm.  wide  is  aptly  termed  by  Ncttleship  the  "  danger- 
ous zone." 

New  Growths  ob  THE  Ciliary   Body. 

Sarcoma  of  the  ciliary  body  is  generally  pigmented,  and 
often  passes  unobserved  until  it  attains  considerable  size  as  a 
brown  mass,  which  was  at  first  concealed  from  view  by  the  iris. 
Occasionally  it  makes  its  fust  appearance  at  the  angle  of  the 
anterior  chamber.  It  runs  the  same  course  as  sarcoma  of  the 
choroid.  Removal  of  the  eyeball  is  indicated,  and  will  often  for 
.1  time  be  declined  by  the  patient,  as  sight  may  be  but  slightly 
affected  in  the  early  stages. 

Myosarcoma  originating  in  the  ciliary  muscle  has  been  ob- 
served a  few  times. 

Carcinoma. — Primary  carcinoma  of  the  ciliary  body  is  an 
extremely  rare  disease.  Its  occurrence  in  this  situation  is  easily 
explained  if  the  ciliary  body,  which  secretes  the  intraocular  fluid, 
has  a  glandular  structure  ;  and  from  the  researches  of  Collins* 
and  Nicatit  there  seems  to  be  every  reason  to  believe  that  it 
does  contain  tubular  glands. 

Secondary  carcinoma  may  occur  in  the  ciliary  body  as  in  the 
choroid  (p.  299),  but  is  very  rare. 


Choroiditis, 

There  are   two  great   forms  of  inflammation   of  the   choroid 
■■iv,   tlw  chorion;   hence  choroid,   like  the  chorion),  the  exu- 

*    Trans.  Ofhtkal.   Soc.  Un,   A'.,  Vol.  \\,  p.  55. 
t  Ar<hiv<s  W  Opl<tlii\lino!o.;i< ,  1890,  p.  490. 


dative  and  the  purulent     <  >f  the  exudative   form,  again,  : 
.iii  Kveral  kinds,  namely,  disseminated  choroiditis,  centra]   cho- 
roiditis, central  senile  choroiditis,  guttatc  choroiditis  and  syphi- 

litu   i •hiirniilo-rctinitis. 

Disseminated  Choroiditis.— The  usual  ophthalmoscopic  ap- 
puintin-cs  of  this  disease  consist  either  in  round  white  spots  of 
different  sizes  with  irregular  black  margins,  or  in  small  spots  of 
pigments  ;  these  changes  being  surrounded  by  healthy  choroidal 
tissue  ;  or  there  may  be  few  or  no  white  patches,  but  rather  spots 
■  ii  pigment  surrounded  by  a  pale  margin.  The  retinal  vessels 
pass  over,  not  under,  the  patches.  The  number  of  these  patches 
or  spots  varies  according  to  the  intensity  of  the  disease.  Their 
position  is  at  fust  at  the  periphery  of  the  fundus  only,  but  later 
on  they  appear  also  about  the  posterior  pole  of  the  eye. 

These  appearances  represent  a  rather  late  stage  of  the  disease, 
the  eat  ly  stage  not  usually  coming  under  observation.  It  consist-, 
in  small  circumscribed  plastic  exudations  into  the  tissue  of  the 
choroid,  which,  seen  with  the  ophthalmoscope,  give  the  appear- 
ance of  pale  pinkish-yellow  spots.  The  exudations  may  under- 
go absorption,  leaving  the  choroid  in  a  fairly  healthy  state  ;  but 
more  usually  they  give  rise  to  atrophic  cicatrices,  in  which  the 
retina  becomes  adherent,  with  proliferation  of  the  pigment- 
epithelium  layer  in  their  neighborhood,  and  hence  the  white 
patches  with  black  margins  above  described. 

Sometimes,  in  addition  to  the  above  changes,  the  pigment- 
epithelium  layer  all  over  the  fundus  becomes  atrophied,  exposing 
to  view  the  vascular  network  of  the  choroid,  while  here  and  there 
small  islands  of  pigment  are  present. 

(  Opacities  In  the  vitreous  humor  are  sometimes  found. 

Symptoms. —  Diminution  in  the  visual  acuity,  especially  if  the 
macula  be  involved  ;  there  may  also  be  subjective  sensations  of 
light    or  colors,   positive   scotoma    fa  dark    area    \isible    to  the 

patient),  and  distortion  of  objects  (metamorphopsia),  or  alteration 
in  their  size  (megalopsia  and  micropsia).  Night-blindness  is  not 
uncommon 
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Causes,  —  Disseminated  choroiditis  is  due  to  acquired  syphilis 
in  a  considerable  number  of  the  case*.  Hut  in  a  very  large  pro- 
portion of  cases  in)  ascertainable  cause  exists  ;  and  these,  there  is 
reason  to  suspect,  are  congenital,  and  probably  many  of  them 
are  dependent  on  an  inherited  syphilitic  taint.  In  eyes  with 
congenital  cataract,  patches  of  choroiditis  are  often  found. 

Prognosis. — Disseminated  choroiditis  is  always  a  serious  dis- 
ease, and  complete  recovery  cannot  be  looked  for.  The  degree 
of  defect  of  sight  it  may  cause  depends  much  on  the  extent  to 
which  the  region  of  the  macula  lutea  has  become  involved. 

Treatment. — In  fresh  cases  due  to  acquired  syphilis  a  pro- 
longed but  mild  course  of  mercurial  inunctions  is  the  most  suit- 
able measure,  to  be  followed  by  a  lengthened  course  of  treatment 
with  iodid  of  potassium.  Where  an  inherited  syphilitic  taint  is 
suspected,  iodid  of  iron  or  iodid  of  potassium  internally  may  be 
of  use;  while,  in  the  cases  due  to  other  causes,  small  doses  of 
perchlorid  of  mercury  may  be  given;  and  in  all  cases,  from 
whatever  cause,  dry  cupping  on  the  temple,  or  even  the  artificial 
leech,  should  be  employed.  Dark  protection-spectacles  should 
be  worn,  and  absolute  rest  of  the  eyes  from  all  near  work  insisted 
upon  so  long  as  the  disease  is  active.  Subconjunctival  injections 
of  sublimate  are  also  used  in  these  cases.     (See  p.  168.) 

Syphilitic  Choroido-Retinitis. —  See  Syphilitic  Retinitis, 
chapter  x\ . 

Central  Senile  Guttaje  Choroiditis. — Under  this  name  an 
appearance  has  been  described  by  Mr.  Waren  Tay  and  others 
which  consists  of  fine  white,  pale  yellow,  or  glistening  dots,  best 
seen  in  the  upright  image,  and  situated  chiefly  about  the  macula 
lutea,  or  between  this  and  the  optic  papilla.  These  dots  are  due 
to  colloid  degeneration  with  chalky  formations  in  the  vitreous 
layer  of  the  choroid,  which  give  rise  to  secondary  retinal 
changes.  The  appearances  must  not  be  confounded,  as  they 
sometimes  have  been,  with  those  of  retinitis  punctata  albescens 
U  hap.  xv),  which  is  an  entirely  different  disease,  The  functions 
of  the  retina  usually  suffer  in  a  marked  manner,  so  that  a  partial 
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central  scotoma  may  be  produced  ;  but  some  cases  have  bo 
observed  ill  which  vision  was  but  little,  or  not  at  all,  affected 

This  disease  attacks  both  eyes,  either  simultaneously  or  with 
an   interval,  and  is  most  often  seen  in  persons  of  advanced   lif« 
although    also   found    in  .middle   age,   and    even   in   youth, 
should  always  be  looked  for  in  cases  of  incipient  cataract ; 
when  the   lcntal    opacity  is  more   advanced   it   cannot  be  se 
while  functional  examination  does  not  then  detect  it. 

Treatment  is  of  no  avail. 

Central  choroiditis  is  an  exudation  at  the  macula  lutea,  with 
nut  any  similar  disease  elsewhere  in  the  fundus.      Absolute  cen- 
tral  scotoma  is  its  prominent  symptom,  and    syphilis  its   usual 
cause. 

Treatment. — Active   mercurialization  ;  and  where  this   can 
adopted  early  the  prognosis  for  recovery  of  sight  is  fair. 

Central  Senile  Areolar  Atrophy  of  the  Choroid. — Although 
this  is  not  an  inflammatory  process,  yet  it  is  most  convenient  to 
refer  to  it  here.  It  is  not  a  very  rare  disease,  and  presents  the 
appearance  of  a  white  patch,  often  of  considerable  extent,  at  and 
around  the  macular  region.  I  think  I  have  observed  that  in 
some  cases  a  hemorrhage  in  the  choroid  and  posterior  layers  of 
the  retina  formed  the  starting-point  of  the  disease.  The  reti 
functions  always  suffer  much;  for  an  absolute  central  scoto 
is  produced,  which  renders  reading  and  writing  impossibl 
although  locomotion  is  not  much  impeded,  as  the  periphery 
the  field  remains  intact.  The  discovery  of  the  presence  of  this 
disease,  after  a  cataract  has  been  successfully  removed,  is  some- 
times a  source  of  intense  disappointment  both  to  patient  and 
surgeon,  which  cannot  be  guarded  against  unless  it  has  bo 
noted  while  the  cataract  was  still  incipient. 

Treatment  is  of  no  avail,  but  absolute  rest  of  the  eyes  fn 
all  attempts  at  near  work,  and  the  use  of  dark  protection -spec 
cles  are  important,  so  that,  at  the  least,  the  advance  of  the 

ease  may  not  be  encouraged. 

Purulent  Choroiditis. — This  consists  at   first  in  a  purul 
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extravasation  between  the  choroid  and  retina,  and  into  the  vitre- 
ous humor,  recognizable  by  the  yellowish  reflection  obtain... 1 
fr>un  the  interior  of  the  eye  on  illuminating  it.  The  eyeball  may 
become  hard,  the  pupil  dilated,  and  the  anterior  chamber  shallow. 
Purulent  iritis  with  hypopyon  soon  comes  on,  and  the  cornea  may 
also  become  infiltrated  and  slough  away.  There  is  usually  con- 
siderable chemosis.  The  eyeball  is  pushed  forward  by  inflam- 
matory infiltration  of  the  orbital  connective  tissue.  The  eyelids 
-wollen  and  congested.  There  is  intense  pulsating  pain  in 
the  eye,  and  radiating  pains  through  the  head  ;  and  in  this  stage 
all  the  tissues  of  the  eyeball  are  engaged  in  the  purulent  inflam- 
mation, and  the  condition  is  termed  panophthalmitis. 

Purulent  choroiditis  does  not  always  reach  this  latter  stage,  but 
may  remain  confined  chiefly  to  the  choroid,  vitreous  humor,  and 
iris.  The  pain  in  such  cases  is  not  severe,  and  when  the  affec- 
tion occurs  in  children  it  may  be  mistaken  for  glioma  J  indeed, 
the  name  pseudo-glioma  has,  unfortunately,  been  given  to  it.  It 
is  distinguished  from  the  malignant  disease  by  the  muddy  vitreous 
usually  present  with  it,  by  the  posterior  synechias,  and  by  the 
retraction  of  the  periphery  of  the  iris,  with  bulging  forward  of  its 
pupillary  part. 

/'rt>£  iiosis.  —  The  ultimate  result  in  the  vast  majority  of  eases 
is  loss  of  sight,  with  phthisis  bulbi.  The  severe  cases  go  on  to 
bursting  of  the  eyeball  through  the  cornea  or  sclerotic,  after 
which  the  pain  subsides.  It  would  seem,  from  the  description  of 
autiiors  who  have  seen  much  of  epidemic  cerebro-spinal  menin- 
gitis, that  a  certain  number  of  cases  of  iridochoroiditis  occurring 
in  the  course  of  that  disease  do  recover  with  retention  of  good 
sight. 

The  shrunken  eyeballs  produced  by  panophthalmitis  are  not 
generally  painful  on  pressure,  and  it  is  remarkable  that  they  are 
not  very  liable  to  give  rise  to  sympathetic  ophthalmitis,  which 
latter  observation  is  also  true  of  the  acute  purulent  process  itself. 
It  is  the  traumatic  cases  of  plastic  iridochoroiditis  which  pro- 
duce sympathetic  ophthalmitis. 
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( (luscs. — The  most  common  causes  of  purulent  choroiditis  arc 
wounds  of  the  eyeball,  whether  accidental  or  operative;  foi 
bodies  piercing  and  lodging  in  the  eyeball  ;  and  purulent  keratitis. 
It  may  also  come  on  suddenly  in  eyes  which  are  the  subjects  of 
incarceration  of  the  iris  in  a  corneal  cicatrix. 

It  is  seen  as  embolic  or  metastatic  choroiditis,  in  connection 
both  with  epidemic  and  sporadic  cerebro-spinal  meningitis  (Chap. 
xvii);  in  some  cases  of  metria,  similarly  as  purulent  retinitis 
(Chap,  xv) ;  in  pyemia  of  the  ordinary  type  ;  and  in  endocarditis. 

In  infancy  and  childhood,  besides  its  occurrence  with  cerebro- 
spinal meningitis,  it  has  been  known  to  be  caused  by,  or  asso- 
ciated with,  inherited  syphilis,  measles,  bronchitis,  diarrhea, 
whooping-cough,  and  omphalophlebitis;  and  it  is  more  than 
probable  that  in  every  idiopathic  case  some  infective  blood- 
disease  is  the  fundamental  cause  of  the  process,  although  it  may 
not  always  be  possible  to  detect  the  existence  of  that  blood- 
disease. 

Treatment  may  be  said  to  be  powerless  in  this  disease.  The 
utmost  one  can  do  is  to  try  to  diminish  the  pain  in  the  very 
severe  cases  by  warm  fomentations,  poultices  containing  pow- 
dered conium  leaves,  hypodermic  injections  of  morphin,  or, 
finally,  by  giving  exit  to  the  pus  by  a  free  incision  in  the  eyeball, 
followed  by  a  copious  irrigation  with  weak  sublimate  lotion,  so 
as  to  wash  out  the  whole  contents  of  the  scleral  cavity.  (  Minim 
and  chlorate  of  potash  are  suitable  internal  remedies. 

I  agree  with  those  who  think  that  enucleation  of  the  eyeball 
should  not  be  undertaken  during  purulent  choroiditis  in  the 
acute  stage,  as  it  is  liable  to  lead  to  purulent  meningitis  and 
death  ;  but  there  are  surgeons  who  do  not  recognize  any  such 
danger,  and  who  practise  enucleation  in  this  condition. 

Posterior  Sclero-Choroiditis,  or  Posterior  Staphyloma.— 
This  condition  is  described  in  connection  with  myopia  (p.  48V 
which  is  its  almost  constant  cause. 

Detachment  of  the  Choroid. — As  the  result  <>f  copious  loss 
of  \itreous  during  operations,  or  from  injury,  detachment  of  the 
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choroid  is  not  uncommon,  but  it  docs  not  require  to  be  specially 
diagnosed  in  these  instances,  and  therefore  it  is  not  important  to 
consider  it  further  here. 

Hut  idiopathic  detachment  of  the  choroid,  although  extremely 
rare,  is  of  importance,  as  forming  a  well-defined  diseased  condi- 
tion in  itself. 

The  ophthalmoscopic  appearances  here  are  apt  to  be  taken  at 
first  glance  for  a  simple  detachment  of  the  retina,  or  for  leuko- 
>ma  ;  but  on  closer  inspection  the  choroidal  stroma  is  ob- 
served to  lie  immediately  behind  the  detached  retina,  and  its  ves- 
sels, etc.,  are  seen  in  the  upright  image  by  aid  of  the  same  lens 
as  are  the  retinal  vessels.  The  choroid  is  not  completely  de- 
tached, but  is  separated  from  the  sclerotic  in  several  different 
places,  and  these  detachments  are  seen  in  the  form  of  apparently 
solid  hemispherical  protuberances  rising  abruptly  from  the  fun- 
dus into  the  vitreous  humor.  In  other  places  the  choroid  is  in 
contact  with  the  sclerotic,  although  in  some  of  these  positions 
there  may  be  detachment  of  the  retina  alone.  The  vitreous 
humor  is  more  or  less  opaque.  Needless  to  say,  vision  is  greatly 
lowered  or  quite  destroyed. 

It  is  probable  that  a  chronic  choroido-retinitis  has  been  an  an- 
tecedent condition  in  all  of  these  cases.  Indeed,  there  often  as- 
signs of  old  retinitis  present,  such  as  perivasculitis  and  connec- 
tive-tissue striation  ;  and  in  one  case  a  retinitis  was  actually  ob- 
served long  before  the  detachment  of  the  choroid  came  on.  Ad- 
hesions  between  the  choroid  and  sclerotic  are  formed  in  conse- 
quence of  this  inflammation,  and  then  inflammatory  exudation 
t.tkes  place  behind  the  choroid,  and  separates  it  from  the  scler- 
oti< ,  where  it  happens  not  to  be  adherent  to  the  latter. 

The  process  ends  either  in  phthisis  bulbi,  in  consequence  of 
vascular  changes  and  disturbances  of  nutrition,  or  in  cure  of  a 
certain  degree,  in  so  far  as  by  absorption  of  some  of  the  exuda- 
tion, and  by  alteration  of  the  remainder  of  it  into  connective  tis- 
sue, a  return  of  the  choroid  and  retina  to  their  normal  position 
mined  possible;  but  even  then  restoration  of  sight,  with 
ti-sues  so  disorganized,  cannot  be  looked  for. 
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Treatment  hitherto  seems  to  have  been  of  no  avail.     Probably 

active  mercurial  ization  might  afford  the  best  chance  of  doing  good, 
.should  a  case  come  under  notice. 


Injuries  ot  ink  Choroid. 

Small  foreign  bodies  may  pierce  the  sclerotic,  or  the  comea 
and  lens,  and  lodge  in  the  choroid,  and  can  be  detected  with  the 
ophthalmoscope,  or  by  the  Rdntgen  rays.  They  require  Opera- 
tive removal  by  the  magnet,  if  of  steel  or  iron  ;  or,  if  the  foreign 
body  cannot  be  carried  out,  the  eyeball  must  be  removed,  to 
avert  sympathetic  ophthalmitis. 

Incised  wounds  of  the  sclerotic  very  frequently  involve  the 
choroid.      (See  p.  262.) 

Rupture  of  the  choroid  is  often  produced  by  blows  on  the 
eye,  and  is  seen  with  the  ophthalmoscope  as  a  whitish -yellow 
(the  color  of  the  sclerotic)  crescent  some  two  or  three  papilla- 
diameters  in  length,  and  one  or  so  distant  from  the  optic  en- 
trance, the  concavity  of  the  crescent  being  directed  toward  the 
papilla.  Immediately  after  the  accident  extravasated  blood  some- 
times prevents  a  view  of  the  rupture.  Some  choroiditis  may  re- 
sult, but  when  this  passes  away  good  vision  is  frequently  restored 
and  maintained,  provided  detachment  of  the  retina  does  not  ulti- 
iy  supervene  from  cicatricial  contraction  at  the  seat  of  the 
rupture.  ( 'n  the  other  hand,  a  scotoma  in  the  field  may  be  pro- 
duced, and  if  the  rupture  be  in  the  region  of  the  macula  lutea, 
serious   loss  of  Sight  may  be  caused. 

Treatment — Careful  protection  of  the  eye,  and  abstinence 
from  use  of  it,  with  dry  cupping  at  the  temple  for  three  weeks, 
or  until  it  may  be  assumed  that  all  inflammatory  tendency  has 
subsided. 

New  Growths  or  the  Choroid. 

Sarcoma. — This  is  by  far  the  most  common  neoplasm  of  the 
choroid,  and  is  seen  at  all  times  of  life,  but  most  frequently  lx-- 
tween  the  ages  of  fort)  and  sixty.  When  highly  pigmented  it 
is  termed  melano-sarcoma.      It  ma)   originate  in   any  part  of  the 

choroid 
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If  seen  in  a  very  early  stage,  it  is  easily  recognized  from  its 
projecting  over  the  general  surface  of  the  fundus  ;  but  unless  it 
be  in  the  region  of  the  macula  lutea  it  may  Dot  cause  any  serious 
disturbance  of  vision,  and  hence  may  not  at  that  period  be 
brought  under  the  notice  of  the  surgeon. 

The  new  growth  soon  gives  rise  to  detachment  of  the  retifl 
by  reason  of  serous  exudation  from  the  choroid  ;  and  this  is  ac- 
companied by  opacity  in  the  vitreous  humor,  which  renders  the 
diagnosis  with  the  ophthalmoscope  difficult  or  impossible.  If 
the  detachment  be  shallow  and  the  retina  translucent,  the  tumor 
may  stili  sometimes  be  seen  through  the  subretinal  fluid  by  aid 
of  strong  illumination;  and  even  direct  sunlight  may  be  cm- 
ployed  in  some  such  cases.  Owing  to  the  great  and  often  sud- 
den defect  of  vision  which  comes  on  in  this  stage,  we  very  com- 
monly see  these  cases  then  for  the  first  time,  and  the  fundus 
should  be  carefully  examined  in  all  of  them  with  a  pupil  dilated 
with  atropin.  The  history  of  the  case  may  aid  us  ;  and  the  ab- 
sence of  the  more  usual  causes  of  detachment  of  the  retina 
should  make  us  suspicious  of  an  intraocular  tumor. 

Soon  the  intraocular  tension  increases  ;  and  this  makes  the 
diagnosis,  again,  more  easy  in  many  cases,  for  the  combination  of 
detached  retina  and  increased  tension  exists  only  with  intraocular 
tumors.  The  increased  tension  may  come  on  very  slowly,  and 
without  ciliary  neuralgia  ;  or  more  rapidly,  and  with  all  the  signs 
and  symptoms  of  acute  glaucoma.  Still,  if  the  case  come  now 
under  observation  for  the  first  time,  the  diagnosis  may  be  by  no 
means  easy,  should  the  refracting  media  be  opaque  (as  always  in 
acute  glaucoma),  and  consequently  the  detachment  of  the  retina 
be  concealed  from  view.  Mere,  again,  the  history  of  the  case  is 
all  we  have  to  depend  on,  especially  the  fact  of  the  patient  hav- 
ing noticed  a  defect  at  one  side  of  his  field  of  vision  previous  to 
the  onset  of  glaucoma. 

In  the  next  stage  of  the  growth  it  perforates  the  cornea  or 
sclerotic,  and,  increasing  rapidly  in  size,  although  still  covered 
with  conjunctiva,  it  pushes  the  eyeball  to  one  side,  the  upper  lid 


being  stretched  tightly  over  the  whole.  On  raising  the  lid  the 
tumor  is  seen  as  a  bluish-gray  mass  of  irregular  surface.  The 
conjunctiva  is  now  soon  perforated,  and  the  surface  of  the  tumor 
becomes  ulcerated,  with  a  foul -smelling  discharge  and  occasional 
hemorrhages.  The  tumor  gradually  invades  the  surrounding 
skin  and  the  bones  of  the  orbit,  and  by  extending  through  the 
sphenoidal  fissure  and  optic  foramen  reaches  the  base  of  the 
brain. 

It  is  usually  upon  the  neighboring  tissues  of  the  eyeball  be- 
coming involved  that  secondary  growths  begin  to  form  in  other 
organs,  the  one  most  prone  to  be  affected  being  the  liver.  The 
lungs,  stomach,  peritoneum,  spleen,  ami  kidneys  may  all  be 
attacked. 

Choroidal  sarcoma  is  almost  always  primary,  but  it  has  been 
seen  a  few  times  as  a  metastatic  disease. 

The  entire  progress  of  such  a  growth  varies  considerably. 
It  may  occupy  but  a  few  months,  or  it  may  extend  over  many 
years. 

Carcinoma. — This  is  extremely   rare,  and  the  cases  of  it  mi 
rd   were  all  of  metastatic  origin,  the  primary   disease    being 
in   the  breast.     It  is  not  possible  to  distinguish  choroidal  sar- 
coma from  choroidal  carcinoma  by  the  ophthalmoscope. 

Tubercle  is  sometimes  seen  in  cases  of  acute  miliary  tuber- 
culosis as  round,  slightly  prominent,  pale  yellowish  spots,  of 
si7.es  varying  from  0.5  to  2.5  mm.  in  diameter,  situated  always 
in  the  neighborhood  of  the  optic  papilla  and  macula  lutea,  mm{ 
unaccompanied  by  pigmentary  or  other  choroidal  changes. 
There  may  be  but  one  of  these  tubercles,  or  there  may  be  many 
of  them.  They  occur,  as  a  rule,  in  a  late  stage  of  the  general 
disease,  but  have  occasionally  been  noted  long  before  its  appear- 
ance, In  obscure  cases  of  the  general  disease,  the  ophthalmo- 
scope has  sometimes  rendered  valuable  diagnostic  aid  by  discov- 
ering these  minute  tubercles  in  the  choroid. 

Very  rarely  a  tubercular  tumor  grows  in  the  choroid  in  cases 
of  general   chronic  tuberculosis,   and  attains  a  large  size,    the 
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growth  destroying  the  eye  similarly  as  sarcoma  or  carcinoma, 
In  young  children  it  may  be  impossible  to  diagnose  between  a 
tubercular  tumor  of  the  choroid  and  a  glioma  of  the  retina, 
((.'hap.  xv.)  Yet,  as  in  either  case  enucleation  is  indicated,  the 
diagnosis  is  not  of  much  practical  importance. 

Other,  but  rare,  forms  of  tumor  of  the  choroid  are  : 
Sarcoma  airciiioiitntositiii*  and,  in   a  case  of  my  own,  ostco- 
rarctma.'f 

Treatment. — So  long  as,  in  cases  of  sarcoma  and  carcinoma, 
the  tumor  is  wholly  intraocular,  enucleation  of  the  eyeball 
should  be  performed,  and  may  be  done  with  fair  hopes  of  saving 
the  patient's  life,  if  the  disease  be  primary.  When  the  orbital 
tissues  have  become  involved,  extirpation  of  all  the  contents  of 
tile  orbit,  and  even,  if  necessary,  removal  of  portions  of  its  bony 
walls,  ougltt  to  be  undertaken,  should  the  general  health  permit, 
in  order  to  rid  the  patient  of  his  loathsome  disease,  although 
the  probable  presence  of  secondary  growths  elsewhere  renders 

hbut  small  the  prospect  of  saving  the  patient's  life. 
Cases  of  miliary  choroidal  tubercle  do  not  call  for  direct 
treatment.  In  cases  of  tubercular  tumor  the  question  of  re- 
moval of  the  eve-ball  must  depend  upon  the  general  state  of  the 
patient  ;  but  if  it  seem  probable  that  life  will  be  prolonged  until 
after  the  ocular  growtli  would  become  extraocular,  removal  of 
the  eye  should  be  recommended. 

Congenital  Defects  of  the  Choroid, 

Coloboma. —  This  is  a  solution  of  continuity  occurring  always 
in  the  lower  part  of  the  choroid,  and  usually  associated  with  a 
similar  defect  in  the  iris.  It  may  commence  at  the  optic  papilla, 
and  involve  the  ciliary  body  also,  and  even  the  crystalline  lens 
may  have  a  corresponding  notch  ;  or  it  may  not  extend  so  far 
in  either  direction.     The  condition  is  recognized   ophthalmosco- 

*    Von  Cm./','  .   1,  pt  i,  p.    i~'i  ;  Ijindcsberg,   Archiv  f.    Opktkat.,  m, 

|.i.  1.  p,  5S  ;    Trans.  ././;,/.  M.-.l.  in  Ireland,  i,  p.  47. 
f  BtHcktdtr  Heuittbergcr  Ophtkal.  GtsitiicA.,  1883. 
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pically  by  the  white  patch,  due  to  exposure  of  the  sclerotic 
where  the  choroid  is  deficient.  Sometimes  the  retina  is  absent 
over  tlie  defect  in  the  choroid,  a  circumstance  which  may  be 
ascertained  by  the  arrangement  of  the  retinal  vessels  ;  but,  even 
if  it  be  present,  its  functions  at  that  place  arc  wanting,  and  a 
defect  in  the  field  of  vision  exists.  Central  vision  is  often 
normal. 

Albinism  us,  or  the  want  of  pigment  in  the  choroid  and  iris. 
This  is  usually  accompanied  by  defective  pigmentation  of  the 
hair  of  the  body.  The  iris  has  a  pink  appearance,  due  to  re- 
flection of  light  from  its  blood-vessels,  and  from  those  <>f  the 
choroid,  and  with  the  ophthalmoscope  the  latter  vessels  can  be 
seen  down  to  their  finest  branchings.  The  light  which  enters 
the  eye,  not  being  partially  absorbed  by  pigment,  causes  the 
patient  much  dazzling,  and  high  degrees  of  the  condition  arc 
usually  accompanied  by  nystagmus.  In  childhood  the  albinis- 
iiilis  and  attendant  symptoms  are  more  marked  than  later  on, 
when  some  degree  of  pigmentation  usually  takes  place. 

Much  advantage  may  be  derived  in  many  of  these  cases  by 
the  use  of  stenopeic  spectacles,  at  least  for  near  work.  Any 
defect  of  refraction  should  be  carefully  corrected,  in  order  to 
give  the  patients  the  best  possible  use  of  their  eyes. 

Sv'Ml'.VI  111.  i  1C    Ol'Ili  II.U.MI  lis. 

By  this  term  we  understand  a  uveitis  (iridocyclitis,  irido- 
choroiditis)  caused  by  an  iridocyclitis  of  the  other  eye,  the  latter 
being  due  to  a  perforating  trauma  or  other  perforation  (ulcer, 
intraocular  growth)  "I  the  tunics  of  the  eyeball.  Optic  neuritis 
is  also  very  often  present  in  the  sympathetic  eye. 

We  speak  of  the  eye  which  has  received  the  perforating  injury 

as  the  exciting  eye,  and  its  fellow,  which  becomes  the  subject  of 

sympathetic  ophthalmitis,  is  termed  the  sympathizing  eye.     The 

e>  es  are  also  spoken  of  as  the  injured  eye  and  the  sympathizing 

,ils,,  .is  the  first  eye  and  the  second  eye. 

It  should  be  clearly  understood    that  as  a  precedent  condition 
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tn  sympathetic  ophthalmitis  it  is  necessary  not  only  that  there 
shall  have  been  a  perforating  trauma,  or  other  perforation  of  the 
fellow  eye,  but  also  that  that  perforation  shall  have  been  followed 
by  iridocyclitis  in  the  injured  eye. 

Although  sympathetic  conjunctivitis,  keratitis,  scleritis,  retinitis 
pigmentosa,  cataract,  etc.,  etc.,  have  been  described,  there  arc  no 
such  sympathetic  affections.  Optic  neuritis  of  a  very  mild  type 
and  iridocyclitis  or  iridochoroiditis  of  a  very  severe  type,  are 
the  only  affections,  when  they  occur  in  the  second  eye,  to  which 
the  term  sympathetic  ophthalmitis  can  rightly  be  applied. 

Moreover,  no  condition  of  the  exciting  eye  is  liable  to  cause 
sympathetic  ophthalmitis  unless  a  uveitis  of  it  has  been  set  going 
by  a  perforating  trauma,  or  other  perforation  of  its  tunics.  It  is 
the  opinion  of  some  surgeons  that  occasionally  sympathetic 
uveitis  does  occur  as  the  result  of  a  uveitis  in  the  other  eye  of 
non-traumatic  origin,  but  this  point  is  not  generally  conceded. 

Cases  have  from  time  to  time  been  published  in  which  herpes 
zoster  ophthalmicus,  symbiepharon,  choroidal  sarcoma,  intra- 
ocular cysticercus,  and  various  other  diseases  of  the  exciting  eye- 
were  held  to  have  caused  sympathetic  iridocyclitis,  but  it  seems 
tolerably  certain  that  in  these  cases  there  were  errors  of  observa- 
tion, or  the  tunics  of  the  exciting  eye  had  been  perforated  in  the 
progress  of  the  disease  with  which  it  was  affected.  Mere  sympa- 
thetic irritation  may  of  course  be  seen  as  the  result  of  many 
more  or  less  painful  diseases  of  the  fellow  eye. 

The  cyclitis  most  likely  to  cause  sympathetic  ophthalmitis  is 
that  set  up  by  a  wound  involving  the  ciliary  body.  The  cyclitis 
ip  by  a  foreign  body,  which  pierces  the  tunics  of  the  eye  and 
lodges  in  its  interior,  is  also  of  serious  import,  even  though  the 
ciliary  body  may  not  have  been  injured.  It  is  an  important  ami 
interesting  fact  that  eyes  which  are,  or  have  been,  the  subject  of 
purulent  panophthalmitis  very  rarely  indeed  give  rise  to  sym- 
pathetic ophthalmitis. 

Sympathetic  uveitis  is  usually  first  observed  in  the  sympa- 
thizing eye  as  a  serous  iridocyclitis,  with   increased  depth  of  the 
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anterior  chamber  ami  keratitis  punctata,  and  may  maintain  this 
character  to  the  end.  As  a  rule  it  soon  passes  over  to  a  plastic 
form,  or  ma)-  commence  as  this,  with  development  of  new  ves- 
sels in  the  iris,  and  shallowness  of  the  anterior  chamber.  The 
tissue  of  the  iris  and  ciliary  body  becomes  infiltrated  with  Lymph, 
and  on  their  posterior  surfaces  and  in  the  pupil  a  deposit  of 
lymph  takes  place,  the  choroid  also  becomes  similarly  infil- 
trated, and  connective  tissue  is  developed  in  the  inflammatory 
products.  The  vessels  of  the  uveal  tract  are  destroyed  by  pres- 
sure of  the  newly  developed  connective  tissue,  and  the  vitreous 
humor  consequently  shrinks,  causing  detachment  of  the  retina, 
secondary  cataract,  and  phthisis  bulbi,  with  complete  loss  of 
sight. 

Or,  the  process  may  be  confined  chiefly  to  the  anterior 
ent  of  the  eyeball,  the  iris,  ciliary  body,  and  lens,  and  may 
merely  cause  disorganizationoftlio.se  parts  with  shallow  anterior 
chamber — a  condition  known  as  phthisis  anterior — while  the 
vitreous  humor,  retina,  and  choroid  remain  healthy.  In  such 
cases,  of  course,  vision  is  much  damaged.  Or,  again,  very  oc- 
casionally, in  some  mild  cases,  the  exudation  may  become 
absorbed,  and  leave  a  tolerably  clear  pupil  and  media,  with  some 
useful  sight. 

\s  above  stated,  the  disease  in  the  sympathizing  eye  is  usually 
first  observed  as  an  iridocyclitis,  but  in  many  cases  a  slight 
optic  neuritis,  which  causes  no  disturbance  of  vision,  and  hence 
does  not  send  the  patient  to  the  surgeon,  has  been  seen  to  pre- 
cede the  uveal  inflammation  ;  and  it  is  probable  that,  in  nearly 
all  cases,  optic  neuritis  is  present  at  the   commencement  of  the 

sympathetic  affection. 

Sympathetic  iridocyclitis  is,  as  a  rule,  an  exceedingly  slow 
and  insidious  process,  commencing,  perhaps,  with  a  few  slight 
posterior  synechia.-,  which  may  be  easily  broken  down  by  atrn- 
pin  ;  but  by  repeated  relapses  >>f  the  inflammation,  and  its 
gradual  extension  to  the  rest  of  the  uveal  tract,  the  more  or  less 
complete  destruction  of  the  eye  is  brought  about  in  the  COU 
of  weeks  or  months. 
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In  Gases  of  sympathetic  ophthalmitis  the cyclitis  of  the  exciting 

eye  may  be  but  slight, — so  slight,  indeed,  that  vision  is  not  seri- 
ously affected, — or  it  may  be  severe.  The  degree  of  severity  of 
the  attack  in  the  sympathizing  eye  does  not  depend  on  that  of  the 
inflammation  in  the  exciting  eye  ;  for  in  many  cases  the  process 
in  the  sympathizing  eye  is  a  more  severe  one,  and  more  destruc- 
tive to  sight  than  that  in  the  exciting  eye. 

The  shortest  period  at  which,  after  iridocyclitis  has  been  set 
up  in  the  injured  eye,  sympathetic  ophthalmitis  is  liable  to  appear 
seems  to  be  about  fourteen  days,  and  the  longest  about  twenty 
years.      The  most  usual  interval  is  fnun  six  to  eight  weeks. 

Children  and  young  people  are  more  liable  to  sympathetic 
ophthalmitis  than  persons  ol   middle  or  old  age. 

Sympathetic  irritation  is  a  \i ill-recognized  condition  of  the 
second  eye,  which  must  not  be  confounded  with  sympathetic 
ophthalmitis  ;  nor  is  it  to  be  regarded  as  a  premonitory  sign,  or 
the  initial  stage,  of  the  latter,  for  it  may  pass  away  without  leav- 
ing any  organic  changes  behind  it.  It  consists  in  photophobia, 
lacrimation,  pericorneal  injection,  and  accommodative  asthenopia, 
and  sometimes  even  amblyopia,  and  is  a  reflex  neurosis,  If  the 
exciting  eye  be  removed,  sympathetic  irritation  at  once  subsides. 

Premonitory  Sign  of  Sympathetic  Ophthalmitis.  —  Shrinking 
pain  (the  patient  draws  back  his  head  in  a  most  characteristic 
way)  on  pressure  of  the  ciliary  region  of  the  exciting  eye,  indi- 
cating the  presence  of  an  active  cyclitis,  is  almost  always  present 
where  sympathetic  ophthalmitis  supervenes;  yet  it  docs  not 
necessarily  indicate  that  the  latter  is  imminent,  nor  even  that  its 
ultimate  appearance  is  certain.  Hut  there  are  no  premonitory 
signs  in  the  sympathizing  eve  prior  to  the  attack  of  iridocyclitis 
In  it,  unless  the  presence  of  slight  optic  neuritis  be  observed. 

Pathogenesis. — The  pathogenesis  of  sympathetic  ophthalmitis 
is  still  surrounded  by  obscurity.  The  old  view  was  that  irrita- 
tion of  the  ciliary  nerves  in  the  exciting  eye  caused  an  irritation 
of  the  ciliary  nerves  in  the  opposite  eve,  which  irritation,  in  its 
turn,  gave  rise  to  inflammation  in  this  second  eve,  and  hence  it 


\s.is  called  sympathetic,  or  reflex,  inflammation.     But  the  modern 
pathology  of  Inflammation  beaches  that  there  is  no  such  thxna 

as   reflex   inflammation,  and   that  it   is  always   due   to   bacterial 
infection. 

There  are,  nowadays,  two  chief  theories,  each  of  which  relies 
on  infection  of  the  sympathizing  eye  by  the  organisms  of  the 
process  in  the  exciting  eye,  but  which  differ  from  each  other  in 
respect  of  the  path  by  which  they  would  respectively  make  these 
organisms  pass  from  the  first  eye  to  the  second, 

According  to  the  theory   which   numbers,  I   think,  the   most 
adherents,  the  path  which  the  infective  organisms  take  in  passiri" 
from  the  exciting  to  the  sympathizing  eye  is  along  the  lymphatics 
of  the  optic  nerve,  or  its  sheaths,  of  the  first  eye,  then   by  the 
optic  chiasms,  and  down  the  optic  nerve  of  the  sympathizing  eye 
— in  short,  by  direct  continuity,  as  erysipelas  extends  over  the 
skin.     This  view  is  maintained  by  many  trustworthy  authorities.* 
Deutschmann,  indeed,  seemed  to  have  definitely  proved  the  case 
by  experiments  on   animals.     He  injected  the  staphylococcus 
pyogenes  into  one  eye,  and  thus  produced  a  uveitis  in  the  other 
eye.     Not  only  this,  but  he  discovered  the  coccus  in  the  optic 
nerve-sheath  of  the  exciting  eye,  and  also  in  that  of  the  sympa- 
thizing eye.     Hut  although  many  others  have  repeated  his  ex- 
periments, no  one  has  obtained  the  same  results.     Moreover,  the 
inflammatory  process,  which  the  staphylococcus  pyogenes  pro- 
duces, is  purulent,  while  sympathetic  ophthalmitis  is  a  sero-plastic 
process.     Deutschmann  proved  too  much, and  it  must  be  admitted 
that  this  theory  has  yet  to  be  shown  to  be  correct  by  the  methods 
of  experimental  research,  or,  what  would  be  preferable,  by  path- 
ological demonstration  in  the  human  subject.     For  the  present, 
the  ground  it  rests  on    is  that  it  best  explains  the  sequence  of 
clinical  events,  and  seems  to  be  in  accord  with  accepted  patho- 
logical principles. 

•Letter,  I'm  C    I  /■' ■   4    .■'.;■,  Hwii,  i,  ]■■  331  ;  Kmm,  Sitatrtftifr.  d.    Ophth. 
Gestltsih.,  is;.,,  p,  J>;  Dcutacbmami,  Vm  Gruef/i Archh,  xxx,  ili,  p.  277,  ami 

Htih-  iikcHk.,  M;ii.h,  iS<i;  ;  Siliinuer,   l.,„  Grai/Si  Artkiu,  txxviii,  n, 

p.  93  ;   ami  Cnlnilbl.  J.  Atigotii.-tlk.,  1S00,  p.  40. 
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The  other  view"  explains  the  infection  of  the  sympathizing 
eye  as  a  manifestation,  and  the  sole  one,  of  a  bacterial  infection 
of  the  general  system  from  the  exciting  eye.  The  germs,  it  is 
suggested,  enter  the  genera!  circulation,  and  travel  through  all 
parts  of  the  body,  but  find  a  suitable   home  only  in   the  fcllow- 

It  is  admitted  that,  whatever  be  the  mode  of  infection,  the 
specific  infecting  organism  has  so  far  evaded  discovery,  although, 
by  microscopical  examinations,  and  cultivation  and  inoculation 
experiments,  every  effort  has  been  made  to  discover  it. 

Treatment.- — The  removal  (for  method  ol  excision  of  the  eve- 
ball,  see  p.  308)  of  the  injured  eye,  before  the  second  eye  has 
become,  even  to  a  slight  degree,  affected,  is  the  measure  of  para- 
mount importance.  When  tin's  is  done  so  early  that  as  yet  no 
inflammatory  reaction  has  been  set  up  in  the  injured  eye,  the 
patient  is  almost  completely  safeguarded  against  sympathetic 
ophthalmitis,  and  when  the  first  eye  is  so  severely  injured  that 
there  can  be  little  prospect  of  its  being  useful  for  vision  again, 
this  primary  excision  should  always  be  performed. 

If  the  injured  eye  has  already  become  the  subject  of  uveitis, 
excision  is  imperatively  demanded,  with  the  object  of  preventing 
the  inflammation  from  spreading  to  the  other  eve,  and  this  it 
usually  docs.  But  a  good  many  cases  are  on  record  in  which 
sympathetic  ophthalmitis  broke  out  some  days  after  removal  of 
the  exciting  eye.  In  these  instances  the  inflammation  no  doubt 
had  alread_\'  started  on  its  journey  from  the  exciting  eye  (assum- 
ing the  theory  of  infection  of  the  sympathizing  eye  by  direct 
continuity  to  be  correct),  the  removal  of  which  did  not  then 
arrest  its  progress.  Inasmuch,  then,  as  the  inflammation  takes 
some  twelve  to  fourteen  days  {vide  supra)  to  travel  from  one  eye 
to  the  other,  one  cannot  feel  certain  of  having  averted  sympa- 
thetic ophthalmitis  before  that  period  at  least  has  elapsed  after 


*  Maintained  l>y  Schmidt  Kimpler,  Von  (Jrat/e's  Archiv,  xxxviii,  i;  I'anas, 
Arclivei  f  Ophthalmologic,  1S97,  p.  -7;;  ISach,  Von  Grac/e's  Archiv,  xlii.  1; 
M..II,  Cfntralbl.  f. p.  Angtuhcilk.,  is.,*,  p. 
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enucleation  of  the  exciting  eye  ;  and  it  is  well  to  impose  absti- 
nence from  use  of  the  eye,  or  exposure  of  it  to  much  light  for 
that  time  or  longer.  This  fact  is  not  to  deter  the  surgeon  from 
recommending  excision  when  indicated,  for  in  the  vast  ma- 
jority of  cases  it  has  the  desired  effect,  and  even  in  those  cases 
where  sympathetic  ophthalmitis  was  not  averted,  the  inflamma- 
tion in  the  sympathizing  eye  was  usually  of  a  mild  type  and 
yielded  to  treatment. 

The  question  of  enucleation,  where  it  is  feared  sympathetic 
ophthalmitis  is  likely  to  appear,  is,  indeed,  often  a  most  difficult 
one,  and  hence  I  give  the  following  rules  which  guide  me  in  my 
own  practice  : 

1.  Although   danger  to  the   second  eye   practically  does   not 
arise  until  inflammation  has  been  set  up  in  the  exciting  eye,*  yet 
I  would  perform   primary  excision  on   the   latter  if  had   been   m 
injured  as  to  make  recovery  of  sight  almost  hopeless  and  the  on- 
set of  iridocyclitis  in  it  almost  certain. 

2.  I  would  excise  the  eye  in  the  same  case  were  iridocyclitis 
already  set  up  in  the  injured  eye. 

3.  I  would  excise  the  eye  in  the  case  of  iridocyclitis  where 
a  foreign  body,  which  could  not  be  safely  extracted,  was  present 
in  the  eye,  even  though  the  vision  were  fairly  good  ;  because  we 
know  that  here  the  danger  of  sympathetic  ophthalmitis  amounts 
almost  to  a  certainty. 

4.  I  would  excise  the  eye  in  a  case  of  acute  iridocyclitis, 
traumatic  or  idiopathic,  where  vision  was  lost,  especially  if  the 
eye  were  tender  on  pressure  ;  for  here  the  eyeball  is  useless  and 
disfiguring,  and  apt  to  be  a  source  of  danger  to  its  fellow. 

5.  I  would  excise  the  eye  in  a  case  of  phthisis  bulbi,  even  of 
old  standing,  where  there  was  shrinking  pain  on  pressure,  for  the 
same  reasons  as  in  No.  4. 

6.  1  would  excise  the  eye  in  a  case  where  the  sympathizing 
eye  is  already  affected,  provided  vision  in  the  exciting  eye  be  lost, 

*  A  few  case*  .n>   retorted  in  which,  although  the  exciting  eye  was  removed 

nliiuM  immediately  after  the  injury,  yet  sympathetic  ophthalmitM  Miprrvcned. 
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and  hopes  of  its  recovery  be  slight,  if  any ;  for  improvement  in 
the  sympathizing  eye,  or  a  greater  amenability  of  it  to  treatment, 
has  been  frequently  observed  after  this  has  been  done. 

7.  I  would  excise  the  eye  in  a  case  of  mere  sympathetic  irrita- 
tion if  the  sight  of  the  exciting  eye  were  very  defective  and  the 
neurosis  very  persistent. 

1  \.  I  would  not  remove  any  injured  eye  (unless  it  contained  a 
foreign  bud)-  which  I  could  not  extract)  if  its  sight  were  fairly 
good  and  as  yet  no  sign  of  inflammation  present.  Fw  inflamma- 
tion may  not  come  on.  and  the  eye  may  possibly  be  saved. 

2A.  I  would  not  excise  the  exciting  eye,  if  sympathetic  oph- 
thalmitis bad  already  appeared,  should  the  vision  of  the  exciting 
eye  be  fairly  good  (contrast  this  with  Rule  6)  ;  for  it  often  oc- 
curs that  the  process  in  the  sympathizing  eye  is  not  arrested  by 
the  proceeding,  and  that  where  the  latter  is  not  undertaken,  the 
exciting  eye  turns  out  in  the  end  to  be  the  organ  with  the  bet- 
ter vision. 

As  substitutes  for  excision  of  the  eyeball  in  these  cases,  divisf- 
ion  of  the  optic  nerve  in  the  orbit  (optic  neurotomy),  resection  of 
a  piece  of  the  optic  nerve  in  the  orbit  (optic  neurectomy),  and 
evisceration,  or  Mules'  operation,  have  all  been  proposed  and 
practised. 

<  )ptic  neurotomy  is  still  employed  by  some  surgeons ;  but  by 
most  it  has  been  abandoned,  in  the  belief  that  it  does  not  afford 
good  protection  against  sympathetic  ophthalmitis,  for  the  cut 
ends  of  the  nerves  rcuite,  and  at  least  one  case*  has  been  ob- 
served in  which  several  months  after  the  optic  neurotomy  sym- 
pathetic ophthalmitis  appeared. 

Optic  neurectomy  (for  method  of  performing  the  operation 
see  p.  309)  was  first  advocated  by  Schwcigger.f  and  is,  in  his 
opinion,  a  better  protective  than  enucleation.  This,  however,  is 
not  the  generally  accepted  opinion,  and  the  operation  is  now 
rarely  performed. 

*  Leber,  A.  v.  Graefe's  Archiv,  xxvii,  pt  1,  p.  339. 
t  Archives  of  Ophthalmology,  xiv,  p.  223. 
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Kvisceration  and  Mr.  Mules'  modification  of  it,  the  modes 
performing  which  arc  given  at  pp.  187  and  [88, are  still  on  their 
trial  as  prophylactic  measures  for  sympathetic  ophthalmitis.  A 
few  cases*  are  on  record  in  which  the  good  eye  became  affected 
not  long  after  evisceration  of  the  exciting  eye,  but  this  has  taken 
place,  too,  as  above  stated,  after  enucleation  ;  and,  in  my  opinion, 
the  prophylactic  value  of  evisceration  is  as  great  as  that  of 
enucleation.  There  can  certainly  be  no  objection  to  these  oper- 
ations if  performed  before  uvetis  has  been  set  up  in  the  injured 
eye.  The  indications  for  these  various  procedures  are  the  same 
as  for  enucleation. 

Sympathetic  ophthalmitis  having  broken  out,  and  the  question 
of  enucleation  or  other  prophylactic  measure  having  been  de- 
cided in  one  sense  or  the  other,  the  means  to  be  directed  against 
the  process  in  the  sympathizing  eye  have  to  be  considered.  The 
patient  should  be  confined  for  a  lengthened  period  to  a  dark- 
room, and  atropin  used  for  the  eye  ;  while  the  general  system  is 
maintained  by  a  tonic,  but  non-stimulating  treatment.  It  is 
doubtful  whether  other  means  arc  of  much  value.  Mercurializa- 
tion  is  employed  by  some  surgeons  in  these  cases,  but  its  value 
is  problematical. 

No  operation  should  be  undertaken  for  the  formation  of  an 
artificial  pupil  in  the  sympathizing  eye  until  the  inflammatory 
process  has  completely  subsided,  the  tension  of  the  eye  im- 
proved, and  the  vascularity  of  the  iris  diminished.  This  period 
is,  at  the  least,  from  twelve  to  eighteen  months  after  the  onset  of 
the  disease.  If  operative  interference  be  resorted  to  during  that 
period,  the  result  is  an  aggravation  or  rekindling  of  the  inflam- 
mation, with  closure  of  the  artificial  pupil  which  may  have  been 
made,  in  consequence  of  proliferation  of  the  layer  of  retro-iritic 
connective  tissue.  Not  even  if  the  eyeball  become  of  glaucoma- 
tous hardness,  as  sometimes  happens,  should  the  surgeon  be 
tempted  to  operate. 

•  "  Report  of  committee  of  the  Ophthalmologics!  Society  U.  K,  on  The  Relative 
Value  of  Simple  Excision  of  the  Kyeball  and  the  l  Iptratkmi  which  have  Ix-cn  ^ul>~ti- 
luu-il  f.ir  it,"   Trims.  Ophlh.  See.  U.  A'.,  1898,  p.  233. 
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Of  the  operations  employed  for  the  establishment  of  an  arti- 
ficial pupil  in  an  eye  which  has  suffered  from  sympathetic  oph- 
thalmitis resulting  in  anterior  phthisis,  iridectomy  most  naturally 
suggests  itself,  and  is  the  least  satisfactory.  The  reason  of  this 
is  that,  owing  to  its  very  disorganized  state,  the  iris  teats  when 
drawn  on  by  the  forceps,  and  hence  the  formation  of  a  satisfac- 
tory coloboma  is  almost  impossible  ;  and  even  if  this  be  obtained 
it  is  extremely  liable  to  close  again,  from  proliferation  of  the 
retro-iritic  connective  tissue  set  going  anew  by  the  irritation  of 
the  operation.  Yet  sometimes  after  repeated  iridectomies  a  per- 
manently clear  pupil  may  be  obtained. 

Von  Graefc  operated  by  making  a  peripheral  linear  incision  as 
for  cataract,  but  passed  the  knife  behind  the  iris,  and  in  doing  so 
he  opened  tiie  capsule  of  the  lens.  An  iridectomy  is  then  made 
by  seizing  a  wide  portion  of  the  iris  and  corresponding  retro- 
iritic  connective  tissue  with  a  special  forceps,  one  blade  of  which 
is  passed  behind  these  structures,  whilst  the  other  enters  the 
anterior  chamber,  and  then  the  iris,  etc.,  having  been  drawn  out. 
the  exposed  portion  is  cut  off.  The  partially  or  completely 
opaque  lens,  or  a  considerable  portion  of  it,  becomes  evacuated 
during  this  proceeding  ;  or,  if  not,  the  usual  measures  are  taken 
to  extract  it.  With  this  method,  also,  the  pupil  frequently  closes 
again,  and  even  more  than  one  supplementary  iridectomy  or 
iridotomy  (see  (hap.  xiii)  may  be  required,  but  must  not  be 
undertaken  until  all  irritation  has  subsided,  The  iridectomy,  as 
above  described,  is  now  with  advantage  often  replaced  by  a 
^-shaped  one,  made  with  de  Wecker's  forceps-scissors. 

The  late  Mr.  George  Critchctt's  method  for  the  formation  of  a 
pupil  in  certain  of  these  cases  consists  in  passing  a  discission 
Deedle,  by  a  boring  motion,  through  the  lenticular  capsule  ;  an- 
other needle  is  then  passed  in  close  to  the  first,  and  then,  by 
separating  one  point  from  the  other,  a  rent  is  made  in  the  center. 
This  is  followed  generally  by  the  escape  into  the  anterior  cham- 
ber of  a  small  quantit)  of  cheesy  lens  matter;  the  latter  is  al- 
lowed to  become  gradually  absorbed,  and  in  the  course  of  some 
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weeks  the  capsule  closes  again.  The  operation  has  to  be  re- 
peated several  times  before  a  clear  pupil  is  obtained,  care  being 
taken  that  all  irritation  from  the  previous  operation  has  subsided 
before  another  is  undertaken. 

Moiit-  of  Performing  Excision  or  Enucleation  of  the  Eyeiatt. — 

There  are  two  chief  methods  : 

i.  Bonne fs  Method, — The  speculum  having  been  inserted,  an 

incision  is  made  in  the  conjunctiva  all  around  the  cornea,  and 
about  6  mm.  removed  from  the  latter.  The  bulbar  conjunctiva 
is  separated  from  the  globe  freely  in  all  directions  with  a  scis- 
sors. With  a  strabismus  hook  each  orbital  muscle  is  caught 
up,  and  its  tendon  divided  close  to  the  sclerotic.  The  optic 
nerve  is  then  divided  with  a  strong  scissors  passed  into  the  orbit 
from  the  median  side. 

2.  The  I  'iiiinn  Method. — The  only  instruments  used  in  this 
operation,  in  addition  to  the  speculum,  are  a  strong  straight 
scissors  and  a  strong  toothed  forceps.  The  tendon  of  the  inter- 
nal rectus  at  its  insertion,  with  the  overlying  conjunctiva,  is  seized 
in  one  grasp  with  the  forceps,  and  so  held  until  the  conclusion 
of  the  operation.  Immediately  behind  the  forceps  the  tendon  is 
divided  with  the  scissors  ;  and  now  the  forceps  is  holding  merely 
the  stump  of  the  tendon  adherent  to  the  globe  with  the  overly- 
ing conjunctiva.  Through  the  opening  necessarily  made  at  the 
HUne  time  in  the  conjunctiva  one  blade  of  the  scissors  is  passed, 
and  pushed  on  under  the  tendon  of  the  inferior  rectus  muscle, 
which  is  then  divided  along  with  the  overlying  conjunctiva.  In 
the  same  way  the  superior  rectus  is  divided.  The  globe  is  now 
drawn  well  forward  and  rotated  outward,  the  scissors  passed 
into  the  orbit,  the  optic  nerve  felt  for  and  divided.  With  one 
or  two  strokes  of  the  scissors  the  external  rectus  and  the  two 
obliques  are  divided  close  to  the  globe,  and  the  operation  is 
completed.  This  method  i-  very  rapid.  It  is  not  suited  to 
any  globe  of  which  the  walls  are  ueak  (fresh  perforating  injury, 
extreme  staphyloma,  etc.),  for  a  good  deal  of  pressure  is  exer- 
cised on  the  eyeball  during  its  performance. 


>\  Ml'  A  II 1 1    IK     (il'HTII  AIM  II  'IS. 


Careful  aseptic  and  antiseptic  precautions  are  to  be  employed 
in  connection  with  enucleation  <>f  the  globe.  Of  these,  next  to 
the  thorough  sterilization  of  the  instruments,  I  think  the  most 
Important  is  irrigation  of  the  cavity  of  the  orbit,  as  soon  as  the 
eyeball  is  removed,  with  a  full  stream  of  sublimate  solution,  i  in 
5000.  The  interior  of  the  orbit  is  to  be  then  well  covered  with 
xeroform,  or  other  fine  antiseptic  powder,  and  a  wood-wool  or 
other  antiseptic  pad  applied  with  a  bandage.  The  orbit  should 
be  similarly  dressed  every  twenty-four  hours. 

I  have  never  seen  the  slightest  trouble  after  enucleation  of 
the  eyeball  ;  but  some  cases  of  meningitis  following  upon  the 
operation,  and  which  have  proved  fatal,  are  reported.  There 
can  be  no  reasonable  doubt  but  that  in  these  instances  septic 
matter  made  its  way  along  the  lymphatics  of  the  optic  nerve  to 
the  meninges,  anil  that  this  septic  matter  was  introduced  ITOOH 
the  instruments,  or  escaped,  in  purulent  cases,  from  the  interior 
of  the  eyeball.  Hence  the  very  great  importance  of  the  care- 
ful aseptic  precautions  above  indicated. 

An  artificial  eye  can  usually  be  inserted  after  a  fortnight,  but 
should  not  be  constantly  worn  for  a  month  at  least,  as,  until 
that  period  elapses,  it  is  liable  to  cause  irritation  and  conjunc- 
tivitis. 

Mai/,  of  Performing  1  tytit  .\ '•  urectomy,  or  Resection  of  tltc 
Optic  Nerve. — An  opening  is  made  into  the  conjunctiva  about  3 
nun.  behind  the  insertion  of  the  internal  rectus  muscle  ;  this 
muscle  is  laid  bare,  and  two  curved  blunt  strabismus  hooks  are 
inserted  beneath  it.  The  hooks  are  drawn  in  opposite  direc- 
tions,  so  that  one  is  caught  in  the  angle  of  insertion  of  the  ten- 
don with  a  tendency  to  roll  the  eye  outward,  while  the  other 
will  draw  the  muscle  forward  out  of  the  orbit.  Near  the  latter 
hook  a  catgut  thread  is  passed  through  muscle  and  conjunctiva, 
first  from  within  outward,  and  then  the  opposite  way.  The 
muscle  is  now  divided  at  a  distance  of  at  least  5  mm.  from  its 
insertion  into  the  sclerotic,  and  the  lih]s  of  the  catgut  thread 
are  tied   in    a    knot.     A   second   thread    is   passed   through   the 
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terminal  stump  of  the  muscle,  and  similiarly  tied  in  a  knot. 
The  wound  is  now  extended  both  toward  the  superior  and  in- 
ferior recti  muscles  ;  and  a  small  pointed  double  hook  is  inserted 
into  the  sclerotic  far  back,  in  order  to  draw  the  globe  forward 
and  outward.  A  pair  of  scissors  curved  on  the  flat  are  inserted 
alongside  the  globe,  and  the  optic  nerve  cut  through  as  near  the 
optic  foramen  as  possible.  The  posterior  aspect  of  the  globe 
can  now  be  exposed  to  view  by  means  of  the  double  hook. 
The  stump  of  the  optic  nerve  remaining  on  the  eyeball  is  then 
cut  off  near  its  insertion  into  the  sclerotic,  the  insertion  of  the 
oblique  muscles  divided,  and  the  whole  of  the  posterior  circum- 
ference of  the  sclerotic  laid  bare  by  dissection.  The  eyeball  is 
replaced,  the  wound  closed  by  means  of  the  catgut  threads  pre- 
viously introduced,  and,  as  a  precaution  against  sanguineous 
exophthalmos,  the  eyelids,  are  united  by  three  sutures. 

The  advantage  of  this  operation,  if  it  be  at  all  admissible,  is 
that  the  eyeball  is  retained. 


CHAPTER  XI. 

THE    MOTIONS  OF  THE  PUPIL  IN    HEALTH 
AND  DISEASE. 

The  siie  of  the  pupil  in  health  depends  chieflj  on  the  intensity  of  the  light  t>< 
which  the  eye  is  exposed,  contracting  when  light  fulls  into  the  eye,  anil  dilating  in 
iiade.      However  defective  vision  may  be,  if  quantitative  perception:  of  light 
remains,  the  reaction  of  the  pupil  as  a  rule  takes  place. 

There  it  n<>  ifan  Jute  standard  for  the  physiological  she  of  the  pupil.  The  latter 
varies  in  different  healthy  individuals,  being  in  general  mutter  in  elderly  people  than 
in  youthful  subjects;  for  with  increasing  age  the  energy  of  the  sympathetic — the 
dilating  nerve  of  the  iris — is  reduced,  while  iherc  is  sclerosis  of  the  walls  of  the  ves- 
sels of  the  iris  and  rigidity  of  its-  stroma.  Persona  with  blue  bides  have,  in  general, 
smaller  pupils  than  those  with  dark  eyes,  for  in  them  more  light  reaches  the  retina, 
and  hence  the  pupil  reflex  is  stronger.  !i  has  also  been  stated  that  bypertnebopii 
eyes  are  apt  to  have  small  pupils,  owing  to  the  constant  effort  of  accommodation  ; 
while  in  myopia,  for  the  converse  reason,  ihe  pupils  are  said  to  be  wide.  But  the 
observation  is  not  generally  accepted.  The  diameter  of  the  pupil  when  the  KCOta 
m..l.mi.ii  is  at  rest  has  been  found  to  vary  between  2.44  and  5.82  mm.,  giving  an 
average  diameter  of  4. 14  mm. 

Contraction  of  the  1'upit  <  bntraction  to  light  is  a  reflex  motion,  the  optic  nerve 
U-ing  the  afferent  nerve,  and  the  third  nerve  the  efferent  nerve  innervating  the  sphinc- 
ter pupil  I.e.  It  has  been  shown  by  a  high  authority*  that  there  are  special  afferent 
fillers  in  the  optic  nerve  for  the  pupil-reflex,  distinct  from  those  for  vision,  and  that  it 
is  possible  to  distinguish  with  the  microscope  these  two  kinds  of  nerve-fibers  from 
each  other. 

The  anatomical  investigations  of  Meynert)  have  shown  that  between  the  corpora 
quadrigemina  and  the  center  for  the  third  nerve  run  communicating  fillers  (2  and  2, 
Pig  100),  which  probably  enable  this  reflex  to  lake  place.  Owing  t..  the  semi-decus- 
sation  of  the  fillers  in  the  optic  chiasma,  the  stimulus  of  light,  when  applied  to  one 
eye  alone,  passes  up  each  tract  with  equal  power  to  the  corpora  quadrigemina,  and 
thence,  by  Meynert' s  libers,  to  the  nucleus  of  the  third  nerve  (or  rather  to  that  portion 
■  •l  :i  which  acts  ^  .1  special  center  for  the  sphincter  pupilhe),  and  fr«.m  that 
down  the  myotic,  or  short  ciliary,  branches  <>f  this  nerve  to  each  ciliary  ganglion,  the 
h  ~| >iiiu.  1. 1  iridis,  causing  as  active  a  contraction  of  the  pupil  in 

•  II.  von  Goddtn,  SitnuifittT.il.  MUmh.  Get./.  M^rfkol.  u.  Pkfibt.,  1886,  i,p.  1. 
\  Vom  Cchirn  .Ice  SiufelBicre,  itri.ier'i  llamdl^.h,  Leipzig,  1870. 
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ihe  non  illuminated  eye  (consensual  contraction)  as  in  its  fellow.  It  i 
howerer.*  ,Ma1'  m  "'idition  to  this  method  of  bringing  about  consensual  contrac- 
i|  the  pupil,  there  is  a  communication,  direct  or  indirect,  between  the  nuclei 
of  the  third  nerve  of  each  side  capable  of  effecting  it.  In  no  other  way  can  the 
fact  be  explained  that  consensual  contraction  of  the  pupil  i»  maintained  in  cases  of 
u  |i»m«fMiini  licini.cn. .|»i. i.      It,    l..r   tSStaace   (F5g.    looi,   there    lie   a   lesion    of   the 

right  tractus  opticus  giving  rise  to  left 
hemianopsia,  ihe  nucleus  of  the  left 
third  nerve  alone  can  be  primarily 
stimulated  ;  but,  as  both  pupils  act,  a 
communication  between  the  nuclei  of 
the  third  nerves  must  exist.  MerWelt 
believes  that  there  is  a  direct  anastomo- 
sis between  these  nuclei. 

But  it  must  be  stated  that  there  is  a 
good  deal  of  divergence  of  opinion  as 
to  the  path  by  which  the  pupil-icfiex  is 
brought  about.  BechlerewUof  opinion 
that  the  centripetal  pupillary  filters  pass 
uncrossed  from  die  chiasms  directly  to 
the  gray  matter  surrounding  the  third 
ventricle,  and  thence  backward  to  the 
pupillary  nucleus  of  the  oculo-motor 
nerve  of  their  own  sides  respectively. 
tJudden  made  experiments  which 
seemed  to  htm  t.>  prove  thai  the  m» 
pir.i  quadrigemjna  had  nothing  to  do 
with  this  path,  and  stcribid  to  the  external  geniculate  liody  the  part  usually  assigned 
h,  [in-  ,..i|,..ni  uadrigeniing  Mend  's experiments^  would  lead  to  thi  new  that  it  fa 
the  ganglion  hahenuhr  which  is  the  center  for  the  pupillary  reflex  in  animals,  and  in  this 
lie  is  largely  sup|i»rted  by  I  larWhewitx,  who  holds  ili.it  the  pupillary  hints  from  the 
optic  tract  pass  both  into  tin-  pineal  gland  and  the  ganglion  babenulte  According  to 
Mendel,  the  reflex  path  would  be  :  <  rplic  nerve,  optic  tract,  lothe  ganglion  haheiiuhe 
of  the  same  side,  thence  by  the  posterior  commissure  to  the  nucleus  of  the  third 
nerve,  and  llieiue  (••  the  tili.in   Bl  I 

Henschcnjj  inclines  to  tliiiit.  that  the  centripetal  pupil-libers  are  to  be  found  in  con- 
nection with  the  mesial  root  of  the  optic  trad,  and  he  excludes  altogether  the  exter- 
nal geniculate  liody  from  their  path.  I  In  y  would  appear,  be  -a>s.  to  pierce  the  pos- 
1,-rioi  MCdon  "i  tin-  Cen  btal  peduncle,  and,  with  the  other  fibers  of  the  mesial  tract, 
(o  antes  into  relations  rather  with  tlje  internal  geniculate  Ixidy. 

llernbeimer's|)  resean  Ins  |,i..,e  to  him  that  the  pupil-libers  pass  into  the  external 

Ob  rufil!.trl>t:t>. \<ung  in  I'kysielvfiichtr  n*d  /Mtko/ogiuk/r  BrLtskung.  p.  14,  Wiev- 
,js8l.  t  Crar/e-Sarmisfk  H.tndbntk,  s 

;  IhvrtUg.  OnlrmUt,  t«a», a.  i 

|   Klin,  h   Analum.  Srilrk.fr  c  falko/tf.  d.  Gtkirnt.  lii.  p.  mi 
,  ArtV*,  xlvii,  1899,  pt.  i,  p.  I, 
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oert'«    Khan.     ','■  Coiyoia  qiMLdrifoniu.    C. 
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ilaic  body,  tea  iIkimi-  under  the  internal  geniculate  body,  ami  lata  the  -uh- 
■  <i  ihc  snterioi  qaadrigeminal  body,  and  thence  lo  the  third-nerve  nucteui  in 

the  aqueduct  of  Sylvius.  Crossed  and  uncrossed  fillers  are  contained  in  this  course, 
uml  hence  each  sphincter  nucleus  1-  related  to  uncrossed  fibers  from  the  eye  on  the 
same  side,  and  crossed  libers  from  the  eye  gn  the  opposite  side.  He  boMl  sbo  ili:ii 
there  is  a  more  01  less  direct  connection  of  the  sphincter  nuclei  with  each  other,  al- 
though he  ha-,  not  -1111  ceded  in  demonstrating  it  anatomically. 

The  reflex  mobility  of  the  pupil  to  light  is  tested  most  commonly  for  the  pQtOG 
ling  the  existence  or  otherwise  of  posterior  synechia;.      I  hi    next  most  common 
:  of  ilie  lest,  and  the  one  with   which  we  are  here  concerned,  is  to  determine  Ihc 
riveness  to  light  of  the  retina  or  of  the  visual  center.      It  affords  generally  a  suf- 
ficient lest  of  the  presence  or  absence  of  quantitative  perception  of  light  ;  but  it  must 
be  remembered  that  the  latter  function  may  be  wanting  in  certain  diseased  states,  .mil 
yd  the  pupil-reflex  take  place  ;  or  the  pupil-reflex  may  be  wanting,  and  still  percep- 
f  light  be  present.      'I  he  test  is  best  jierformcd  111  diliuse  daylight,  with  the  pa- 
tient's lace  directed  toward  the  window,  a  distant  object  being  looked  (t,  and  ihe  eye 
which  is  not  under  examination   being  carefully  excluded   from   the  light.       The  siir 
geon  then,  having  observed   the  size  of  the  pupil  to  be  examined,  excludes  the  evc 
from  light  with  his  hand   for  some  moments.     On  removing  the  excluding  hand,  a 
normally  reacting  pupil  will   be  found  to  have  become  dilated  ;  and   lhi~  dilatation, 
after  an  interval  of  aliout  half  a  second,  will  lie  observed  to  give  way  to  an  extreme 
lOnlraction,  which  is  maintained  only  for  a  moment,  and  is  then  succeeded  b]  I  mod- 
erate dilatation,  and  the  pupil  then  again  contracts  somewhat,  and  soon,  until,  after 
MM  further  minute  oscillations,  it  comes  to  a  standstill.     The  explanation  fur  this 
phenomenon — whi<  h  is  termed  hippu — is  that  each  contraction  of  the  pupil,  by  dimin- 
ishing the  -apply  of  light  to  the  retina,  contains  in  itself  the  cause  of  the  succeeding 
dilatation  ;  and,  for  the  converse  reason,  each  dilatation  sets  a  going  the  succeeding 
contraction,  until  at   last  equilibrium  is  attained.      A  comparison  lietweea  the  maxi- 
mum of  dilaint ion  and  maximum  of  contraction,  along  with  the  promptness  and  rapid- 
ity with   which  the  contraction  hikes  place,  enables  the  observer  to  form  an  esii. 
mate  of  the  activity  ol  the  pupil-reflex.      In  performing   this  test   it  is  important  that 
the  patient's  gaxe  should  be  fixed  all  through  on  a  distant  object — hence,  unless 
where  a  men  trace  of  perception  of  light  remains,  the  test  used  with  the  artificial  light 
is  not  so  reliable  as  that  w  nli  daylight     in  di.it  the  pupil-contraction  srhich  I 
ciated  with  convergence  01   accommodation  (vide  infra)  may  not  vitiate  the  experi- 
ment.     The  dinger  of  a  vitiation  of  the  experiment  by  the  reflex  dilatation  from  the 
viHt  infra)  caused  by  the  excluding  hand  is  insignificant  in  practice.     Thi 
1   I  reflex  of  the  pupil,  as  well  as  the  direct,  should  always  lie  tested — one  eye 
being  alternately  excluded  and  exposed,  the  motions  of   the  pupil  ol  the  other  eve  arc 
mpared  with  those  ol  its  fellow.     In  examining  the  pupils  we  have 
also  to  decide  whether  they  are  ol   equal  site;  and   in  order  to  avoid  error  through 

posterioi  synechia  Ihe  ;  irison  ihould  be  nude,  with  both  eyes  open,  successively 

in  two  very  different  brightnesses  of  light.  Undet  normal  condition!  equality  in  size 
of  the  pupils  will  exist,  not  only  with  l«>th  eyes  open,  but  also  if  one  eye  be  shaded  ; 
for  Ihc  normal   consensual  pupil  reflex  is  equal  to  the  direct  reflex.      If  the  pupils  be 


found  of  different  sues,  Uie  least  movable  one  is  usually  the  pathological  pupil,  but 
this  is  a  oitcslion  often  difficult  to  decide.  Finally,  it  should  be  noted  whether  the 
direct  pupil-reflex  is  similar  in  all  respects  in  each  eye. 

In  addition  to  the  stimulus  of  light,  the  pupil  contracting  center  is  excited  by,  or 
simultaneously  with,  the  effort  of  accommodation  for  near  vision.  The  object  of  this 
contraction  is  to  cut  off  rays  falling  on  the  peripheral  portions  of  the  lens,  which  litter 
are  not  curved  in  the  change  for  accommodation  to  the  same  degree  as  is  the  center  of 
the  lens.  TWl  I  ontnution,  however,  is  much  more  intimately  connected  with  con- 
vergence of  the  visual  lines  than  with  the  effort  of  accommodation.  It  has  been 
shown''  that  the  contraction  increases  with  the  effort  of  accommodation,  but  not  pro- 
pnrtinnalcly  to  the  distance  of  the  fixation  point  from  the  eye  ;  andf  that  the  pupils  do 
not  contract  if  accommodation  be  effected  without  convergence,  but  that  in  converg- 
ence without  accommodation  contraction  is  observed.  It  has  also  been  found  that 
the  contraction  was  proportional  to  the  degree  of  convergence,  and  that  in  myopes  of 
high  degree  contraction  of  the  pupil  takes  place  at  the  other  side  of  the  far  point, 
wln-ie,  of  course,  the  aceomnn«laiiou  doi  into  play.     AubertJ  thinks  there 

is  probably  a  common  center  for  the  thiee  actions,  convergence,  accommodation,  and 
pupil-contraction  — a  view  supported  by  Priestley  Smith]  ;  and  Hcnscn  and  Volckeis|| 
have  found  that  in  dogs,  in  the  posterior  part  of  the  floor  of  the  third  ventricle,  the 
urn  leaf  centers  for  the  branches  to  the  ciliary  muscle,  the  sphincter  pupilkv,  and  the 
rectus  internus  occur  in  close  succession,  and  they  think  that  this  legion  may  be  re- 
garded as  the  center  assumed  by  Aut>ert.  The  existence  of  such  a  nuclear  center  has 
been  placed  beyond  controversy  by  Eales'  case^f  of  paralysis  of  convergence  and  ac- 
commodation, and  of  the  associated  pupillary  contraction.  These  three  motions, 
then,  arc  not  dependent  on  each  other,  but  are  co-effects  of  one  and  the  same  cause — 
i.e.,  I  stimulus  applied  to  the  center  for  convergence,  accommodation,  and  pupil-con- 
traction. 

In  examining  the  mobility  of  the  pupils  in  a  given  case  the  contraction  of  con- 
vergent- >hoiilil  not  l>e  omitted.  If  the  patient  be  blind  of  both  eyes,  the  observa- 
tion can  be  made  by  calling  on  him  to  direct  his  eyes  toward  his  own  hand  at  about 
12  inches'  distance.  If  both  accommodative  contraction  and  light  reflex  are  want- 
ing, I  lesion  in  the  course  of  the  centrifugal  pupil  fibers  is  indicated;  while,  if  the 
light  reaction  alone  is  wanting,  the  lesion  is  in  the  course  of  the  centripetal  libers. 

Dilatation  of  the  Pupil. — The  most  reliable  investigations**  have  distinctly  proved 
that  there  is  no  such  muscle  as  the  dilator  pupilbc.  The  dilatation  of  the  pupil  is  in 
all  probability  largely  the  result  of  an  inhibitory  action  of  the  sympathetic,  a  view 
maintained  also  by  Gaskellff  and  Jcssop.JJ  The  posterior  limiting  membrane  of  the 
iris  i>  its  only  structure  which  is  not  thrown  into  folds  when  the  pupil  dilates 
(Kuchs)  ;    and  therefore  there  can  he  little  doubt   but  that  it  takes  an  active  pail  in 
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dilating  ihe  pupil,  probably  by  reason  of  its  elasticity.  Yet,  inasmuch  as  when  the 
pupil  is  dilated  from  paralysis  of  the  third  nerve  a  further  dilatation  can  be  |>m- 
duccd  by  at r nj iin ,  it  i-  probable  that  some  other,  as  yet  unascertained,  dilating  power 
the  iris.  The  mydriatic,  or  long  ciliary  nerves  originating  (Hcnscii  and 
Voider,]  in  the  front  part  uf  the  floor  of  the  aqueduct  of  Sylvius,  pass  to  the  region 
in  the  lower  cervical  and  tipper  dorsal  portion  of  the  cord,  called  l.v  budge*  the 
ciliospinal  center,  and  from  thence  pass  out  with  the  two  first  dorsal  nerves,  and  by 
•  I  the  rami  communicates  to  the  sympathetic  in  the  neck,  and  thence  to  the 
cavernous  plexus,  Gasserian  ganglion,  ophthalmic  division  of  the  fifth  neive,  nasal 
branch  of  this  division,  ganglionic  branch  of  this  nerve,  ciliary  ganglion,  there  joined 
by  more  branches  from  the  cavernous  plexus,  and  from  thence  by  the  short  ciliary 
nerves  reach  the  eye. 

The  dilating  nerve-libers  are  probably  of  twofold  nature  :  muscular  and  vasomotor. 
The  experiments  ol  t  Irilnhagen.t  Salkowski.J  Donden  and  llamer.J  Stell\vag,|| 
and  1.  Arlt,  |r.,'[  indicate  this  ;  and  thai  the  center  fur  each  kind  of  libci  is  differ* 
cut,  though  both  are  situated  in  the  medulla  oblongata,  and  their  fibers  probably  rim 
the  same  COHTSe  to  the  eye.  The  center  for  (he  mUSCuLoi  libers  is  called  the  oculo- 
pupill.iry  center.  That  the  vasomotor  fibers  have  a  decided  and  independent  influ- 
ence in  dilating  the  pupil  has  I, ecu  shown  by  Rouget,**  Sclioeler,|f  and  others.  It 
is  not  certain  what  the  mechanism  of  this  influence  may  be,  but  it  probably  consists 
in  a  diminution  in  volume  of  the  iris  from  anemia  caused  by  contraction  of  the  mus- 
cular coat  of  the  vessels. 

Langlcy  and  Anderson  {{  find  that  stimulation  of  the  cervical  sympathetic  causes 
dilatation  of  the  pupil  before  the  vessels  of  the  iris  contract,  and  that  stimulation  of 
a  portion  of  the  iris  can  pi. ..luce  a  displacement  of  the  pupil  toward  the  side  stimu- 
lated without  relaxation  of  the  sphincter.  They  assume,  therefore,  that  there  must 
■  dial  contractile  substance  in  the  iris,  but  in  what  form  they  do  not  say. 

While  light  is  the  only  stimulus  capable  of  bringing  about  a  reflex  contraction  of 
the  pupil,  the  pupil  dilating  center  reacts  to  every  sensitive  stimulus — e.g.,  the  prick 
of  »  pin  or  a  pinch  on  the  neck,  galvanism  applied  to  the  leg, {J  the  tickling  of  a 
sensitive  place  in  the  region  of  the  fifth  nerve  on  the  face,||||  etc.;  ami  Westphalf  fl 
obaerred  dilatation  on  shouting  loudly  into  the  ear  of  a  person  under  chloroform, 
•setoff  and  l'oa***  found  that  in  curarized  dogs  and  cats  a  dilatation  look  piace  on 
the  application  of  every  stimulus,  not  necessarily  painful,  applied  to  the  nerves  of 
osation  in  any  pan  of  die  body.  Indeed,  it  is  not  necessary  in  the  human 
subject  that  the  stimulation  should  produce  any  sensation,  for  stimulation  of  the  skin 
of  the  affected  side  in  hemianesthesia,  as  also  in  sleep  and  in  coma,  will  find  response 


■  iiir  Brn*x*"£"'  tter  Iritt  1855. 

t  Ztittckri/I /.  rmi.  Mr.l .  xxviii.  and  Artktvf,  J.  Ufiam,  I'kyiiol.,  ltd.  liii. 

J  ft/,  .»i>    1  <>■/.  TijJthT.  v.  Crmrttk.,  1864. 

I  Uebcr  Air. .pin  ,  .Ml.  Winer  Met/,  Zritung,  1(71,  p.  146,  J  Arihiv/Ur  Ofktkal.,  xv ,  i. 
••  i'omfltt  r<W*,  €i  Mim,  ./«■  U  .W.  ti'<   />7../..iw>,  1B5A. 

ft  £s/*rimentclU  Brttrogt  titr  /riil>rtwniiKr  :   limug.  l»ii*.  Dorpat,  1869. 

«>  M.tt  *f  Fkyiiolocy,  '^J,  Vol.  xni,  No.  6.      fi;  Aindt,  Crietemger  1  Archivf,  Ftytk.,  il. 

I I  Meeker,  TagelLilt  <t*  r  45  1  Vr  sum.  tieutsJi-  r  Hatstrfonckfr  in  Ltipiig.  1B73. 
«'     .  \rck*-.Ui  ArcAiv,  xxvii.p.  409.        •*•  "  L»  pupilla  come  estcsionictru,"  L'  (mfar  .ialt,  1874. 


iii  dilatation  of  the  pupil.  Che  center  Cor  this  reflex  is  probabl)  in  the  medulla  ob- 
longata,* Inn,  hitiWiHU'l'  il  it  takes  place  if  the  cervical  sympathetic  be  divided. t 
it  is  evident  that  all  the  dilating  fibers  do  not  tun  to  the  eye  by  way  of  the  cervical 
sympathetic.  Schifl"}  thinks  il  probable  that  the  GuMfian  ganglion  receives  pupil- 
dilating  fibers  from  the  sympathetic  traversing  the  cavum  lympani. 

Some  psychical  emotions  produce  dilatation  of  the  pupil.  The  pupils  of  a  cat  in 
anger  dilate,  and  those  of  a  frightened  child.  In  sleep,  Of  when  under  the  complete 
influence  of  an  anesthetic,  the  pupils  ure  contracted,  for  then  all  psychical  Mid 
sitive  stimuli  are  reduced  to  a  minimum.  Facts  authorize  the  conclusion  that  the 
medium  dilatation  of  the  pupil  in  the  healthy  state  depends  chiefly  on  the  intensity 
il  these  stimuli,  habitually  transmitted  through  the  sympathetic  If  in  any  individ- 
ual they  be  slight,  his  pupil  is  contracted  ;  if  intense,  il  is  dilated.  Arndtjj  II 
that  in  delicate,  nervous,  c.\.  Il  the  pupils  are  often   much,  and  habitually, 

dilated. 

Ill  addition  to  thoK  already  menliuiieil,  there  are  causes  fur  the  dilatation  of  the 
pupil  which  can  hardly  be  referred  to  simple  reflex  action,  but  which  seem  to  lie, 
like  the  contraction  of  the  pupil  ""  convergence  of  the  visual  lines,  associated  with 
(hose  ol  other  centeis  in  the  medulla  oblongata,  especially  wiili  those  fur  respiration 
and  uterine  action.  With  every  deep  inspiration  or  expiration  ■  considerable  pupillary 
dilatation  takes  place,  not  identical  with  that  slight  dilatation  occurring  on  each 
ordinary  inspiration  and  depending  on  variation  of  blood-pressure,  but  due||  to  simul- 
taneous stimulation  of  the  respiratory  and  pupil-dilating  centers  by  retention  of  car- 
bonic acid  gas  in  the  blood.  Knehlmunn  and  Witowskifj  have  observed  marked 
dilatation  at  the  beginning  of  each  labor  pain,  to  be  explained  as  an  assoi  i 
action  of  the  neighboring  centers  for  uterine  movements  and  pupil-dilatation. 

Besides  the  normal  pupillary  motions  described  in  the  foregoing,  and  visible  for 
the  moM  part  to  the  naked  eye  of  the  observer,  there  is  a  phenomenon  of  pupillary 
notion  vvhii  h  i>  di-i  overable  only  by  aid  of  a  corneal  microscope  or  loup,  cons 
in  perpetual,  but  very  minute  ami  irregular,  fluctuations  in  siae  of  the  pupil.  This 
hippus  has  been  aptly  termed  by  I  a.picr**  the  unrest  of  the  pupil,  and  is  due  to  the 
ever-varying  sensitive  and  psychical  reflexes  which  are  thus  constant!)  manifesting 
their  infliieines  on  the  pupil. 

The  fifth  ner-.e  has  been  held  by  some  lo  have  an  influence  over  the  motions  of 
the  iris  similar  to  that  of  the  sympathetic,  This  is,  according  lo  l.cescr,  a  mistaken 
viewft  ;  the  efled  on  the  pupil  following  section  of  the  fifth  within  the  cranium  licing 
due  to  paralysis  of  the  sympathetic  libers  contained  in  il,  and  not  to  the  lesion  of  (he 
proper  libers  of  the  fifth  nerve.     [Im  Sp.dlita  and  <  onsiglioj  J  found,  aftei  removal  of 

the  Hipejiu  i  ervfc  a!  ganglion  oi  1 1 » . -  rympathetic,  and  when  sufficient  time  for  degen- 
eration hail  been  allowed  to  .  lapse,  ihai  stimulation  of  the  fifth  nerve  caused  myodg 
CXhers,|{  again,  have  i  ihe fifth  nerve  a  direct  influeneeovei  the  contraction 


•  SatltOWSki)  Ah.  cii.         t   Virl|.iah,  Ar.kiv  ./#-  /Aft/u/..  </«■.. »|V  *>|ISM  SefUmwim  Janvier,  1674. 


t    VHteriuehmtprn  :nr  Mutnrlfhrr ,  \,  18A7,   p.  423. 

I. .If.  An.  .//. 

••  AViV  afrasfiff  f  tniinrlrrflr .  r-rrr*-r,  rfr. 

II  Artkitiia  de  fflttflPrf/tffm,  Vol.  i,  183. 

SB,  Btrl.  KliH.lt'^lumukr.,  1X06,  No  Mi 

a,  .+.,. 


i  Ar,  hi-'  J     /''tt/i/,f/rA\  ii.,  p.  ^80. 
\  Archil'  /.  Phyiialifie,  1878,  p.  110, 
ft  Lceser.  toe.  eit..  pp.  46-48. 

Kogow,  Zrifckr.f.  tut.  il, 
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of  the  pupil  ;  but  this  is  to  be  regarded  as  a  rede*  action  merely,  Merkel  indeed 
having  demoastrated*  the  existence  of  1  direct  fibrillar  connection  between  the  centers 
of  the  lifth  and  third  nerves. 

Action  of  the  Mydriatics  on  the  Pupil,  .{tropin.  —  Inasmuch  as  a  maximal 
nydriuii  can  only  result  from  paralysis  of  the  pupillary  branches  of  the  third  nerve, 
combined  wilh  excitation  of  the  pupillary  branches  of  the  sympathetic,  and  c-  atropin 
affects  such  a  mydriasis,  it  is  evident  that  it  acts  in  the  way  indicated  on  ihcse 
nerves.  I  A  ran  (iracfej  proved  that  the  anurous  humor  of  an  eye  into  which  aim 
pin  DM  been  insiilled  acts  as  a  mydriatic  when  applied  to  another  eye.  DuOoishi, 
hyoscyamin,  scttpoltimni  and  t/mtmria  act  similarly  to  atrupin.  tWa/it  mydriasis 
!■•  be  induced  merely  by  a  local  irritation  of  the  endings  of  the  sympathetic  in 
the  iris,  li.,th  of  the  vas..  constrict. n-  til.ers  and  of  the  pu|iil-itiliil  nr  .1  y  libers,  'strych- 
nin .in.!  curare  arc  not,  strictly  speaking,  mydiinlics,  as  they  only  Indirect)}  alfecl 
tin-  pupil  ;  the  mydriasis  obseived  in  poisoning  by  these  drag!  being,  according  to 
Si  hill  j|  and  others,  the  result  of  the  retention  in  the  blood  of  carlionic  acid  ga-. 

Action  of  the  Myotics  on  the  Pupil.  Esrrin  (or  PkyiuHgmi*). —  This  drug 
is  in  all  respects  a  complete  antagonist  ol  atropin,'  paralyzing  the  peripheral  endings 
of  the  sympathetic  in  the  iri-,  and  stimulating  the  endings  of  the  branch  0.  the  third 
nerve  in  the  sphincter  pupill.e.  J'l/ocurpin  and  nniscarin  act  similarly,  but  not 
with  the  same  energy.  Xnotin  applied  to  the  eye  is  found  to  act  like  eserin,** 
Morphin  has  an  antagonistic  effect  to  atropin,  both  as  regards  the  pupil  and  the 
general  nervous  system,  and  is  employed  in  cases  of  poisoning  by  atropin  {vide 
p.  272.) 

Chloroform  in  ihe  first  or  excitation  stage  of  anesthesia,  according  to  the  investiga- 
tions ol  \\  c-tphal.  t  f  liudin,}}  and  llirschherg.jj  stimulates  the  pupil  dilating  center, 
and  in  the  second  stage  gradually  reduces  the  excitability  of  lliis  center,  until,  linally, 
it  is  completely  paralysed,  so  that  no  form  of  stimulation  causes  any  dilatation.  I'ol- 
lowing  on  this  is  a  still  further  contraction  in  a  pinhole  pupil,  doe  to  stimulation  of  the 
pupil-contracting  «  enter.  Should  the  inhalation  of  the  aues'helic  he  continued  lot 
a  dilatation  of  the  pupil,  often  sudden,  takes  place,  and  this  indicates  paralysis  of  the 
nuclear  pupil-contracting  center,  and  the  most  serious  consequences  for  the  life  of  the 
patient 

The  Size  of  the  Pupil  in  Disease.  —  ji/voti!  may  be  caused  by  a  diseased  process 
irritating  the  pupilconiracting  center  or  111  It  Olxil  (the  irritation  myosis  of  Let 
or  by  one  causing  paralysis  of  the  pupil-ditating  center  or  nerve  fillers  (the  paralytic 
myosis  of  I  .ee-erl,  or  by  a  combination  of  both.      Kilher  cause  alone  would  produce 
a  medium  myosis  ;   ■  combination  of  the  two  would  give  a  maximum  myosis. 

Irritation  myosis,  according  to  l.eeser,  is  not  usually  increased  by  the  .stimulus  of 
light,   nor  on   convergence  of  the   visual   axes,  nor  does  it  diminish   in   the  shade. 

*  Gr,u/<  u*d Saemiich' t  //anMuch.  I,  p  14a.      f  Hermann,  Lehrb.  dtr  rxp.  Taxicetotit%  1874. 
J  Archfr  /.  Ofhth.it..  I,  pi.  i.  p    <fo,  linitnnlc.  }  JeMop,  PratccJ.  Soy.  Stic.,  p.  441.  188$. 

I   PttUgrr'i  Arckiv.  1&71.  p.  an.,. 

t  H«rn«ck.  Arc*.  /.  rxf .  Pal  hoi.,  ii,  p .  ,..7.  A.  Water.  Archil:/.  Ofihth.it.  xxii,  pt.  ii,  p.  131. 
*•  Kogow.  Zrittih'i/t  /.  rut.  Med..  xxi*.  p.  I  .  Schur.  Ztitickrift /.  rat.  Mftt.,  xxxi,  p.  407. 
ft    Vtrtkmti  Archir,  xxvil,  p.  409.  JJ    Gaif/tf  J/t  Hopitau  x,  1874,  p.  910. 

it  Bert.  Klin.  Wochrmchr.,  1876,  p.  6j». 
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Mydriatics  dilate  such  ■  pupil  widely  ;  myotics  centra*  i  •'  «d  maximum.     In  paralyth 

myosis  (be  pupil  reacts  well  to  li|»lmt  ami  00  convergence,  but  does  not  dilate  on  appli- 
cation of  sensitive  Mr  psychil  i]  stimuli,  or  with  i  Mydriatics 
dilate  such  a  pupil  only  partially,  while  myolii  a  COBttBCt  it  ad  maximum.  In  maxi- 
mum myosis  every  reaction  is  wanting,  strong  nydlbUh  dacuigl  medium 
dilatation. 

lrrilutiou  myosis  il  found  in — <r.  The  early  stages,  at  least,  of  all  inflammatory 
affections  of  the  brain  and  its  meninges;  in  simple,  tubercular,  and  Lcrcbro-spiual 
meningitis.  Wlu-n  in  these  diseases  the  medium  myoafl  gives  place  to  mydriasis,  the 
change  is  a  serious  prognostic  sign,*  indicating  the  >tagc  of  depression  with  paralysis 
of  the  third  nerve.  /'.  In  cerebral  apoplexy  the  pupil  is  al  lirst  contracted,  according 
to  lSerthold.f  who  points  out  that  this  contraction  is  a  diagnostic  sign  lwtween  apo- 
plexy and  embolism,  in  which  letter  die  pupil  i-  unaltered,  t.  In  the  early  stages  of 
intracranial  (umois  sniiated  al  the  origin  of  the  third  nerve  or  in  its  course,  if.  At 
the  beginning  of  an  hysterical  or  of  art  epileptic  attack. J  t.  In  tobacco  amblyopia, jj 
probably  from  stimulation  of  the  pupil-contracting  center  by  the  nicotin.  f.  In  per- 
sons following  certain  tiades,  as  the  result  of  long-maintained  effort  of  accommoda- 
tion! (watchmakers,  jewelers,  etc.),  the  pupil-!  OOtTH  ling  center  being  subject  io  an 
almost  constant  stimulus,  g.  As  a  reflex  action  in  ciliary  neurosis  ;  consequently,  in 
many  diseased  conditions  of  those  parts  of  the  eye  supplied  by  the  fifth  nerve. 

Paralytic  myosis  occurs  in  spinal  lesions  alwve  the  dorsal  vertebra; — f.g.,  injuries 
and  inflammations,  especially  of  the  chronic  form.     The  contracted  pupil  occurring 

in  gray  degeneration  of  the  posterior  columns  „i  (he  spinal  I  has  Iwen  long  known 

as  spinal  myosis.  In  the  simple  form  of  ihis  myosis  die  pupil  has  liu  a  medium  con- 
b  "  tfoBi  nd  reactj  i»>tli  to  light  and  on  convergence.     I  his  ( ondition  is  found  in  the 

early  slages  alone,  when  lilt  rltflftr  has  allacke<I  merely  the  c  ilio-spiual  centei .  ,.t 
higher  up,  as  far  as  the  medul la  oblongata  ;  later  on,  when  Meyncrt's  fibers  become 
engaged,  we  have  the  Argyll  Robertson  pupil.  The  very  minute  pupil,  often  seen  in 
tabes  dors.ilis,  is  pfabably  due  to  secondary  contraction  of  the  sphincter  popUlv.1 

Argyll  KoU-rtson  was  the  tirst  to  |>oiiit  out**  thai  in  tabes  dorsalis  (he  pupil,  although 
conlracteil,  anil   responding  lo  light   by  further  contra,  lion  but  slightly,  or  not  at  all, 
does  become  more  contracted  on  convergence  of  (he  visual  axe~  (or  accommodation). 
He  explained  this  phenomenon  as  being  due  to  paralysis  "I  the  dlio-spinal  nerves, 
which  he  therefore  regarded  as  the  nerves  supplying  the  sphincter  iridis.      Hut  Kaehl 
mann  point!  outft  that  the  myosis  and  the  motor  phenomenon  are  not  directly  con- 
nected ;   l.i  it  sometimes  happens  that  pupils  which  do  not  react  to  light  and  do  con- 
tract on  convergence  are  not  habitually  contracted,  and  may  even  be  somewhat  dilated. 
The  two  symptoms  are  no  doubt   often   present  together  in  tal.es.      ["be   myo  I 
sign,  and  an  important  one,  of  disease  of  the  posterior  columns ;   while  the  defective 
reaction  to  light  with  retained  contraction  on  convergence  indicates  dis< 
distance  from  the  spinal  cord.      It  has  been  held  by  some  ih  H  the  seat  of  this  disease, 


»,  be.  tit.,  p.  8t.  t  lirrl.  Klin.  U'xktnickr.,  1869,  No.  39. 

!   We<ker,  Gnu/t  nnj  £».  anhot'l  /JanMnck.iy.      I  Hir.chltr,  Arc*./.  0/klli.,. .,  rvfi,  pi  I 
I     Seiffcn,  Allfrm.  Ztitsckrift /nr  PtyckiAtri<.  x.  1833,  p.  544. 
•    llempel.  Arckh'/.  Ofktk.il.,  xxii,  pt.i. 
••  Eilin.  Mr  J.  Journal,  xiv,  1B69,  p.  6*9,  and  xv,  1870,  p.  487.  ft  Loe.  cil..  p.  7. 
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causing  the  Argyll  RobeftMD  pupil,  it  in  Meynerl's  lil>ers  (2  ami  2,  Fig.  loo)  MO- 
necting  the  corpora  quadrigeminn  and  the  third  nerve  nuclei.  Hut,  II  has  been  pointed 
out  by  Hcvan  Lewis,*  while  this  explanation  would  answer  were  all  instances  of  this 
symptom  binocular,  it  cannot  l>e  the  true  one  when,  as  we  know,  the  symptom  is 
sometimes  unilateral;  for  the  intranuclear  path  (I,  Kig.  loo)  between  the  nuclei  os 
the  two  third  nerves  must  exist  in  order  to  enable  the  consensual  action  of  the  pupils 
m  In.  li  takes  place  in  lesions  of  one  optic  tract  to  be  brought  about.  In  the  same  way 
lesion  of  Meyncrt's  libers  on  one  side  would  still  permit  of  the  pupillary  reaction  to 
light  of  each  pupil.  lievan  Lewis  therefore  concludes  that  the  Argyll  Robi-n-n 
pupil  is  due  to  a  nuclear  lesion.  Disease  in  Meynert's  libers  (as  also  disease  of  the 
optic  nerve)  may  he  in  direct  connection  with  disease  of  the  cord,  Stilling  fcmfag 
foundf  fibers  passing  directly  from  the  optic  tract  into  the  crus  cerebri. 

Some  authorities  regard  myosis  as  one  of  the  earliest  symptoms  of  tabes,  while 
others  do  not.  Kaehlmann  also  thinks  that,  perception  of  tight  being  present,  if  the 
pupils  do  not  react  to  light,  while  they  do  contract  on  convergence,  the  symptom  is 
usually  one  of  serious  central  disease. 

Paralytic  myosis  is  also  found  in  general  paralysis  of  the  insane.  In  acute  mania 
tlie  pupil  is  usually  much  dilated  ;  and  when  this  mydriasis  is  changed  for  myosin, 
approaching  general  paralysis  may  be  prognosticated .  J  Myosis  following  on  irritaiinii 
mydriasis  is  also  found  in  myelitis  of  the  cervical  portion  of  the  cord.  In  bulbar 
paralysis,  if  paralytic  myosis  occurs,  the  disease  is  probably  complicated  with  progress- 
ive muscular  atrophy  or  with  sclerosis  of  the  brain  and  spinal  cord. j 

Ilirschler  states||  that  he  has  frequently  noticed  a  contracted  pupil  in  alcoholic  am- 
blyopia, due,  probably,  to  an  affection  of  the  medulla  oblongata,  possibly  fatty  degen- 
eration. Myosis  may  also  be  due  to  paralysis  of  the  UM villi  sympathetic,  resulting 
from  injury,  from  pressure  of  an  aneurism  of  the  carotid,  innominate,  or  aorta,  or  from 
pressure  of  enlarged  lymphatic  glands.  In  apoplexy  of  the  pons  varolii  myosin  (■ 
present,  but  it  is  not  yet  certain  whether  it  is  an  irritation  rayosisfl  or  a  paralytic 
myosis.  ** 

Mydriasis  may  be  caused  by  a  diseased  process  giving  rise  to  irritation  of  the  pupil- 
dilating  center  or  libers,  or  by  paralysis  of  the  pupil-contracting  center  or  fibers. 

1  he  former  is  termed  irritation  (or  spasmodic)  mydriasis,  and,  according  to  I.ecser, 
is  characterized  by  a  moderately  dilated  pupil,  contracting  somewhat  to  light  and  on 
convergence,  but  not  dilating  on  sensitive  or  psychical  stimuli ;  easily  dilated  ad  max- 
imum by  mydriatics,  but  with  difficulty  contracted  ad  maximum  by  myotics.  I  1m- 
latter  is  called  paralytic  mydriasis,  and  in  it  there  is  a  moderately  dilated  pupil,  react- 
ing to  sensitive  and  psychical  stimuli.  The  reaction  to  light  and  on  convergence 
varies  according  to  the  seat  of  the  lesion.  If  the  lesion  lie  between  the  iris  and  the 
pupil-contracting  center,  the  direct  and  consensual  reaction  to  light  is  wanting,  as  llaa 


•  Hrit.  Mtd.  Journal,  April  >5  and  May  i,  i«9«. 

f  Brilagehrft  in  Zekedrr's  Monalsfilattrr,  xvii,  pp.  J03-307. 

;  stiffen,  lx.  n't. 

1   Archiv J.  Orhtkal.,  xvii,  pt.  i,  p.  M9. 

\  Larchcr,  l\Mhol .  dt  la  frotue.  Annulairt,  drux.  tirafr,  p.  54. 

.Icll,  Bert.  Klin.   «'.**<•««■*.,  1871,  No.  j<. 
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the  UMCltlCd  mm h in  mi  i  nnvrrgciuc  ul  the  \i-u.il  lim--  Bill  if  the  lesion  lie  between 
Ihe  relina  ami  the  pupil  contracting  center,  the  direct  contraction  to  light  is  wanting, 
while  the  consensual  cmiiia,  tiun  ami  that  on  convergence  are  retained.*  In  eiilier 
MM  the  pupil  can  be  dilated  ad  maximum  by  mydriatics,  but  not  contracted  more 
than  to  medium  size  by  myotl 

Irritation  of  the  pupil-dilating  center  and  paralysis  of  the  pupil-contracting  center 
existing  simultaneously,  give  rise  to  maximum  mydriasis.  In  it  there  i*  absolute  mi- 
iiiuhihly  In  stimuli  of  all  kinds,  except  to  strong  myotics,  which  may  bring  the  pupil 
I-. i.  I-   in  the  normal  cte 

Irritation  mydriasis  oet  uis  — ,/.  In  hyperemia  of  the  cervical  jiortion  of  the  spinal 
■  mil  and  in  spinal  meningitis.  tV  In  the  early  Stages  of  new  growth  in  the  cervical 
portion  of  the  cord.  <-.  In  cases  of  intracranial  tumor  ami  other  disease!  causing  high 
intracranial  pressure,  according  to  Kaehlmann,  although  Leeser  points  out  that  these 
may  also  give  rise  to  paralytic  mydriasis.  </.  In  the  spinal  irritation  of  chlnrotic  or 
anemic  people  after  severe  illness,  etc,  e.  As  a  premonitory  sign  of  tabes  dorsalis. 
f.    In  cases  of  intestinal   worms,  owing  to  the  stimulation  of  the  sensitive  nerves  of 

the  bowel ;  and  sometimes  in  other  I is  ul  intestinal  irritation,     g.  In  psychical  ex- 

•  ininent — t.g.,  acute  mania,  melancholia,  progressive  paralysis  ol  the  insane  (often 
then  unilateral,  with  myosis  in  the  other  eye). 

I  nilaleral  mydriasis  occurring  at  short  intervals,  now  in  one  eye  and  now  in  the 
other,  is,  according  to  von  liracfe.-f  a  premonitory  sign  of  menial  derangement,  \  an 
(iraefe  observed  madness,  in  the  form  of  m.mir  ties  grandturs,  to  come  on  some 
months  after  the  occurrence  of  tUl  IVJnpl 

Paralytic  mydriasis  (iridoplegi.it  may  lie  due  either  to  a  paralysis  of  the  pupil-con- 
tracting center  or  as  the  result  . if  the  stimulus  nut  being  conducted  from  the  retina  to 
that  center.  Il  may  be  found  under  the  foiimr  circumstances: — t.  Sometimes  in 
progressive  paralysis,  where  at  first  there  «-  myosis,  />.  In  various  diseased  pro- 
-  at  the  base  of  the  brain  effecting  the  nuclear  center  of  the  third  nerve.  ,  In 
a  late  stage  of  thrombosis  of  tin  cavernous  simi-.;  d.  In  orbital  processes  which 
ji  ns-ure  i  hi  the  ciliary  nerves,  t.  In  glaucoma.  /.  In  cases  of  intraocular  tumors 
hIiii  Ii  have  atiained  a  certain  size. 

In  paralytic  mydriasis,  due  to  non-transmission  "f  the  stimului  of  light  to  a  healthy 
pupil  contracting  center  and  nerves,  conlraction  of  the  pupil  «  ill  take  place  only  Ml 
Convergence  of  the  visual  lines.  I  he  same  cumlitioti  of  pupil  will  be  found  if  the 
lie  in  the  course  of  Meynert's  libers,  although  vision  may  be  normal.  If  the 
lr-ioii  lie  in  the  ccniei  connecting  this  center 

with  the  corpora  quadrigemia,  although  absolute  at  '~t-,  the  reaction  of  the 

pupil  to  light  will  be  perfect  Paralytic  mydriasis  due  to  imn  conduction  of  light 
stimulus,  is  foun.l  in  most  CSSMI  <>f  optic  atrophy. 

Mevan  Lewis  has  pointed  outj  that  the  reflex  dilatation  on  stimulating  the  skin  is 


•  Heddxut  (  Knapp,  Arckw  f.  Ofhlkal.,  lxvii,  1893.  p.  381  and  Turner  I  Koyal  L0n,l,m  Ofhlkal. 
lift/.  A'#/.,  December,  lts>))  aasume  that  the  sphincter  dative*  ll»  nerce-liber*  from  two  nuclear 
tenters — vii.,  from  the  special  sphincter  1  enter,  and  als.,  fr.mi  llic-  center  f..r  convergence  (or  a.  1  BBS, 
i,...d-ii  t  Archil'.  /.  (}/htkj/.t  iii,  pt,  iii,  p.  jgr*. 

•,    knapp,  Arcki./.  Ofklkal.,  iii,  pi    I,  p   Jft.     '■-   /■'/  //   Mid.  Jnut  h,  April  j5  and  May  3,  iSy6. 


THE  PUPIL  IN  HEALTH  AND  DISEASE.  321 

wanting  incases  of  general  paralysis  and  of  epilepsy  to  the  extent  of  about  36  per 
cent,  in  women  and  43  per  cent,  in  men. 

Damsch  has  noticed*  a  marked  increase  of  the  hippus  of  the  pupil  in  certain  dis- 
eased states — namely,  multiple  sclerosis,  acute  meningitis,  apoplectic  attacks  followed 
by  secondary  tremor  and  spasms  of  the  paralyzed  muscles,  and  in  neurasthenia.  He 
is  inclined  to  liken  the  hippus  in  these  cases  to  the  increase  of  the  tendon  reflexes, 
while  immobility  of  the  pupil  would  be  the  homologue  of  loss  of  tendon-reflex.  Yet 
he  docs  not  think  an  exclusively  reflex  origin  for  the  exaggerated  hippus  can  be 
adopted  in  these  cases,  as  it  continues  to  an  abnormal  degree  even  when  all  reflex 
irritation  is  avoided  ;  and  consequently  he  concludes  that  an  increase  of  the  physio- 
logical hippus  must  be  included  as  a  cause. 

Fdrsterf-  finds  that  in  tabes  dorsalis  the  oscillations  of  the  pupil  diminish  in  inten- 
sity, while  the  rhythm  remains  unaltered  ;  but  that  in  progressive  paralysis  the  rhythm 
is  lost.  When  the  pupil  has  lost  its  power  of  reaction  to  light,  the  hippus  still  con- 
tinues for  a  while. 


*  Xturt>/i>g.   Cetttra/6/.,  1890,  p.  258 ;  also  Zeminski,  abstract  in   Annates  a* Oculist,  March, 
l894,  P-  *39- 
t  Vcrsammlung  dcutscher  Naturf.  u.  Acr/tc,  Niimberg,  1893  {Oeutsch.  Med.  Wocfunsckr.). 
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The  three  following  tables,  showing  the  action  of  the  various 

have  been  prepared  for  tin's 

TABLE 

Tin:    Mydriatics 

ATROflN.                                       SCOTOKAMIN. 

Sofatkmi  commonly  used. 

Atropin    sulphite     ';    lo   2    Scopobjmin     hydrohromale 

l>cr     cent.      Mori    eon 

,'„  to  j  percent.  (  Accord- 

monly I  per  cent 

ing  to  some  it  is  identical 
with  hyoscin. ) 

Almost  maximum    mydria- 
sis ;    light    reaction    leal  ; 
increased  by  cocain. 

Same  as  atropin. 

Effect  on  accommodation. 

Complete   cycloplegia  ;  be- 
giDI  later  than  mydriasis. 

Same  as  atropin. 

Anion — 

to  (o  15  minutes. 
15  tu  20  minutes. 

7  to  10  minutes. 

25  minutes. 

reaches  maximum  in... 

6  to  10  days. 

4  to  7  days. 

Kmlitfiil    in   normal  eyes; 
increases  tension  in  eyes 

lioubilul  ;    tension   not   in- 
creased       according       to 

[iicdispuscd  to  glauo>ina. 

kaehlinaiui. 

Atropin      |n)~scsses      some 
UiuiJjiantages,  *\r. : 

Scopolamin  is  live  times  as 
powerful   as  atropin,    but 

(a)  Absorption  through  la- 

its   effect    is    of    shorter 

chrymal    passages,    caus- 

duration.     1 11  J  per  cent. 

ing   poisonous   symptoms 

solution    it    is    not    more 

(dryness  and    redness  of 

poisonous     than    atropin, 
and    less   sn   than    dulx.i- 

lluoai  anil  face,  faintiu-s. 

staggering,  delirium ). 

sin.      It    is    belter    borne 

(b)      Alropiu      infiltration, 

by  the    conjunctiva    than 

redness   and   swelling  of 

atropin.      It    should     be 

eyelids  and  cheek. 

used,  therefore- — 

(,)  Folliculu  conjunctivitis 

1 a )  Where  atropin    is  not 

lr.  mi     fici|uent     applica- 

strong   enough    to    brtak 

tion. 

down  posterior  synechia?. 

On  account  of  its  strong  and 

{/')  Where  atropin  infiltra- 

lasting action  it  is  the  its! 

tion  occurs. 

mydriatic  for  protracted 

use,  as  in  iritis. 

A  few  diugs  DM  inchx 

led  in  this  table  have   been  and  are  slill  used.      (  if  these, 

and  are  mil   to   be  reodfnil 

Upded.       1  W  >i"   as  a  mydriatic    is  not  very  useful  wln.ii 

Hotacaia  .m-  in  ih<-  mum 

vi  i\.    without,  bowerer,  affecting  the  cornea  or  circa 

«   lalilo  have 

H-cn   drawn  up  chiefly  by  the  aid  of  a  paper  b)  ' '■     II     Scbalta, 

Ar,tin/Ur  A»t"> 

mydriatics,  myotics,  a  ml  luc;il  anesthetics  on  the  pupil,  etc., 

book  by  Dr.  Louis  Werner  : 

I*. 

Pupil  Dilators). 

IluMATROIMN. 

KlIlKimlN. 

Mydbin. 

Kl'lHlllALMlN. 

Ilomalropin         hy- 

10  per  cent. 

A   mixture  ul   I10- 

— — 

Kuphthalmin      hydro- 

drobroniate  1   per 

matropin       and 

chlorate  s  per  cent. 

cent. 

cphedrin  : 
lEomatropin   o.oi 
Ephedrtn  .    1. 
Water   .     .10. 

Good  mydriasis,  bill 

Good    mydriasis  ; 

Mydriasis  greater 

Maximum     mydria-is  ; 

less  than  ati-  >|  •m. 

light       reaction 
retained. 

than  either  con- 
stituent ;      light 
reaction  feeble. 

light  reaction  lost. 

Marked,     but      nm 

Little  or  no  effect. 

None. 

1  ets     than     homatro- 

complete      cjpclo- 

pin. 

plegia. 

12  to  15  minutes. 

8!  rain 

nutes. 

IO  to  15  minutes. 

40  minutes. 

30  to  60  minutes. 

36  to  40  minutes. 

60  to  80  minutes. 

1 2  to  24  hours. 

5  to  20  hours. 

4  to  6  hi'Uis. 

5  to  7  hours. 

Not    so    liable    to 

Little  or  none. 

None. 

raise    tension     as 

atropin. 

Ilomalropin  is  less 

It    does    not    act 

'llie         mydriasis 

Although        a       little- 

powerful  and  less 

i|uickly    enough 

being       greater 

slower    than    lh.1n.1- 

poisonous  than  al- 

for  use  in 

and    of    shorter 

tropin,  it  is  as  good 

iMpin.        ( in     ac- 

tice   as    an    aid 

duration       than 

a  mydriatic,  hut  bas 

count  of  its  action 

to      ophthalmo- 

with either  con- 

the     advantage      of 

on      accommoda- 

scopic    diagno- 

stituent,         and 

acting  on  thence. ni- 

tion, and  thr  iborl 

■ml    ||  molt- 

having    no    ac- 
tion on  the  ac 

modation   only  in    a 

duration  ol   it-  ii- 

useful          when 

slight     degree,     and 

feet,  it  is  the  best 

combined     with 

1    nimodation,  it 

its    effects    pass    off 

mydriatic  for  es- 

horn atropin. 

is     well     suited 

much  more  quickly. 

timating  a  1 

for    ophthalmo- 

ll      is      also       in.  in 

refraction.   lt>  ef- 

scopic diagnosis. 

powerful     than    my- 

fect    is    increased 

ilriu,    and    therefore 

by  the  addition  of 

the    best     mydriatic 

cocain. 

for    ophthalmoscopic 
diagnosis.       It    pos- 
rs    no    irritating 
or  toxic  effects,  and 
does  not    injure   the 
corneal  epithelium. 

lalurin  is  the  same  as  atropin.       Hvosi  vamiti  and  dulioisiu  are  very  active   poisons, 

employed  done,  bat  ii  facilitates  absorption,  and  increwea  ihe  effect  of  other  mydriatics. 

.11  ion.  like  cocain. 

'  Dh  illercn  und  acurm  Mydriatic*,  Miulica 

jnd  Anistheiica  in  der  AucenhcUkunde," 

kill*.     Ild.  ll.,  ».   135. 

r.i 

32 


> 
X 


c 

•c 


£        - 


t 

a't" 

a 

C   » 

i 

•O 

C 

H 

a 

ilt 

O  J3         ~ 

3 

«■" 

u  >.tfi  TIT' 

0     3 

"•"■o 

u 

Sit 

M 

[5       .2 


A  .5  = 

S  S  " 
3  S  « 

^r5  • 

•3  -  I  " 


O 
H 

<< 

35 

!-, 


*5 

s  * 

>• 


«« 


V) 


1 


7. 

. 

o 
U 

"5  JS 

a    s 
'5     e. 

►j 

1     I 

3. 

.t      u 

tJ 

Ph 

~ 

c 
,o 


3  . 


a  P 


=   s 


JS  «l 


-5  JS      <2 


H        .3 


3  E 

el 


i 


a 

t"  •!  2  . 

.2  3  3  12 

•2  .;  3   C  3 


c         o 


c 
6  H 

§1 


3be    "-5    -5 


"3 


o  -—  . 


3  ■- 


a>J5  E  2 
3       S  c  2 

"  .5  a  JZ  « 

.S  -  "3  5  u 
'5  "-•  3  ii 
a.    **-<•= 

c  o  a 

«  S  c  — "2 

Si!"  if 

t£tH» 
»SEk    .3 

«  8  J  s-3 
j)  ts      *;.  c 

I  o£l  8 


.5  EH"2  M 

■s  •*  :s  -  f 

-2  73  *«  **  ° 
w  8  3  »  o 


S. «  «  3  -a 

2  1-2  S  2  fr 

SS.=  -Se8 
SJ5.*JB*€ 


-    fON  i— 


*T3 

c  S 
V  z 


"5 
c 

i 

§■      3 


e  s     & 


-  s-! 


u      w 


s 
as 


CHAPTKR  XII. 
GLAUCOMA.* 

The  chief  and  essential  symptom  of  this  disease  is  increased 
intraocular  tension — increased  hardness  of  the  eyeball — due  to 
overfulness  of  the  globe. 

There  is  primary  glaucoma  and  secondary  glaucoma. 

In  primary  glaucoma  the  increased  tension  comes  on  without 
any  previous  recognizable  disease  of  the  eye  ;  and  it  is  with  it 
we  have  mainly  to  do  in  this  chapter. 

In  secondary  glaucoma,  the  increased  tension  comes  on  in 
consequence  of  obvious  antecedent  disease  in  the  eye. 

I'kimakv  Glaucoma. 

Of  primary  glaucoma  there  are  two  great  kinds— the  non- 
inflammatory, non-congestive,  or  chronic  glaucoma;  and  the 
inflammatory,  congestive,  or  more  or  less  acute  glaucoma.  In 
using  the  term  inflammatory  here  it  is  not  to  be  supposed  that 
acute  glaucoma  is  an  inflammation  in  the  strict  pathological 
sense  of  the  term,  or,  if  so,  to  but  a  slight  extent.  The  term  is 
employed  rather  on  account  of  some  symptoms  which  are  pres- 
ent (pain,  redness  of  the  eyeball,  lacrimation),  and  which  we  are 
wont  to  see  with  inflammations  of  the  eye — symptoms  which  arc- 
wanting  in  chronic  glaucoma. 

Increased  intraocular  tension,  then,  is  the  chief  and  essential 
symptom  of  glaucoma,  whatever  form  of  it  may  come  before  us  ; 


•   Krom  yXuonui,  stii-gretn.     The  name  was  given  la  the  disease  by  tliculd  \n 
on  account   of  the   greenish    reflection  oliuincd  Iruin  the  pupil    in    gome   cases.      Hut 
this  greenish  reflection  is  seen  in  other  diseased  oooditkms,  and  therefore  is  n.pt  char- 
in  of  glaucoma. 
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although  tliis  increased  tension  may  not  be  present  in  the  same 
degree,  or,  indeed,  at  all,  at  every  time. 

[f  the  surgeon  place  the  tips  of  his  index  fingers  close  together 
on  a  normal  eyeball,  and  make  gentle  pressure  with  them  alter- 
nately, he  will  observe  that  the  eyeball  pits  slightly  on  this 
pressure,  and  that  a  sensation  of  fluctuation  is  given  to  the  fin- 
gers. The  amount  of  this  pitting  or  fluctuation  varies  according 
to  the  degree  to  which  the  eyeball  is  filled  with  its  humors,  and 
also,  to  some  extent,  according  to  the  thickness  of  the  sclerotic 
coat,  and  is  not  precisely  the  same  in  every-  normal  eye.  The 
glaucomatous  eyeball  is  felt  to  be  more  resistant — to  be  harder 
— than  the  normal  globe. 

Hut  there  are  normal  eyes  which  have  a  tension  below  the 
average  norma!  tension,  and  others  which  have  a  tension  some- 
what above  the  average  normal  tension,  and  in  eyes  of  the  latter 
class  it  is  occasionally  difficult  to  decide  whether  or  not  the  ten- 
sion is  abnormally  high,  especially  if  there  happen  to  be  symp- 
toms which  might  be  due  to  high  tension.  If  it  be  a  question  of 
one  eye  only,  then  a  comparison  of  its  tension  with  that  of  its 
fellow  decides  the  matter,  for  the  physiological  tension  is  always 
the  same  in  each  eve. 

Some  clinical  experience  is  necessary  before  the  surgeon  can 
appreciate  by  palpation  those  degrees  of  tension  which  are  just 
above  or  just  below  the  normal  ;  and  no  other  method  is  equally 
satisfactory.  Tonometers  have  indeed  been  invented  for  the  pur- 
pose, but  for  ordinary  use  the  educated  fingers  are  to  be  pre- 
ferred. 

For  the  purposes  of  clinical  notation  Sir  W.  Bowman  sug- 
gested some  signs,  which  have  been  very  generally  adopted. 
Normal  tension  he  indicated  by  the  letter  T,  slight  increase  of 
tension  by  T  +  I,  still  higher  tension  by  T  +  2,  while  T  +  3 
indicates  stony  hardness  of  the  eyeball.  In  the  same  way  di- 
minished tension  is  T  —  |,  T  —  2,  and  T  —  3.  T  +  ?  and 
T  —  ?  indicate  that  it  is  doubtful  whether  the  tension  be  slightly 
above  or  below   the  normal.      But  the  application  of  these  sym- 
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bols  to  tin-  varying  degrees  of  tension  depends  very  much  upon 
the  observer.      "T  +  2,"  for  instance,  will  not  always  convey 

|in  1  iscly  tlu-  same  idea  to  every  surgeon. 

The  other  symptoms  of  glaucoma  arc  largely  due  to  the  in- 

1  reased  tension  ;  but  in  chronic  glaucoma  there  are  by  no  means 
so  many  symptoms  as  in  acute  glaucoma.  Let  us  now  dlSCUSS 
these  two  great  forms  of  primary  glaucoma  separately.  And 
first  as  to  chronic,  or  non-inflammatory,  glaucoma  | 
known  as  simple  glaucoma,  as  simple  chronic  glaucoma,  and  as 
chronic  non-congestive  glaucoma). 


M 


ear 

Flo.    101. — ( E<l.  Jiitj;f> :  1 

Ki   Sclerotic.     c-l» .   Choroid,     r.  Kelina.    of.  Optic  nerve,     ca.    lolervaginal  space 
\     I  Eternal  sheath  of  the  uplic  nerve,     i.  Excavation  of  the  papilla.     M     M«r« 

gin  of  the  rxcavatioii,      Ic.   Lamina  crihusa. 


Symptoms, — The  tension  is  raised.  Sometimes  the  eye  will 
be  very  hard  (T  ;  _\  or  more),  and  again  it  may  be  but  slightly 
raised  (T  1  1).  Even  in  one  and  the  same  eye  the  tension  usu- 
ally varies,  and  may  be   at   one  time  too   high  and  at  another 

almost  or  quite-  normal. 

The  external  .ipp< -.nance  of  the  eye  is  usually  quite  normal, 
and  the  pupil   reacts   well    to  light.      The  anterior   chamber   is 

sometimes  a  little  shallow. 
( )n  examination  with  the  ophthalmoscope  the  optic  papilla  is 

found  to  be  Cupped      The  optic  papilla,  being  the    weakest    part 
1. 1  the  ocular  wall,  is  the  first  place  to  give  way  to  the  high  ten- 
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sion  ;  and  after  a  time  it  becomes  depressed  or  cupped,  the  ex- 
cavation being  often  deeper  than  the  outer  surface  of  the  scle- 
rotic, and  the  lamina  cribrosa  being  pushed  back  (Fig.  ioi). 
TfalB  cupping  of  the  papilla  is  a  most  important  sign  of  glaucoma, 
and  differs  essentially  in  appearance  from  the  physiological  cup- 
ping (vide  p.  95),  inasmuch  as  it  occupies  the  entire  area  of  the 
papilla,  and  has  steep,  not  shelving  sides.  As  shown  in  Fig. 
ioi,  the  walls  of  the  excavation  are  often  hollowed  out,  and  the 
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Fig.  102. — [Ed  1 

\.    Arteries,      v.    Veins,      k.    Bending  of  vcwN  .it  margin  oj  llie  paj.illa.    Vp.    \  .- 
On  the  Boar  of  ihe  excavation.     /.   GhiUioiii.iliius  ring. 

ophthalmoscopic  effect  of  this  is  to  give  to  the  retinal  vessels 
the  appearance  of  being  broken  off  at  the  margin  of  the  papilla 
(Fig.  102),  where  they  pass  around  the  overhanging  edge  of  the 
excavation,  and  become  hidden  by  it,  while  on  the  floor  of  the 

fcavation  they  reappear. 
The  presence  of  an  excavation  may  be  recognized  ophthalmo- 
ically,  in  the  examination  by  the  indirect  method,  by  means 
of  lateral  motions  of  the  convex  lens.      It  will  be  then  seen  that, 
while  the  whole  fundus  seems  to  move  along  with  the  motion  of 
•t 
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the  lens,  the   Boor  of  the  excavation  apparently  moves  in  the 

same  direction,  but  at  a  slower  rate.  This  parallax  is  the  more 
marked  tiie  deeper  the  excavation.  The  phenomenon  is  ex- 
plained by  the  accompanying  figure  (Fig.  103).  If"  l>e  the 
optical  center  of  the  lens  being  used  in  the  examination,  ami  l> 
and  11  two  points  lying  one  behind  the  other,  the  inverted  images 
of  these  points  will  be  situated  at  />'  and  <i' .  The  line  <>'  />'  lies 
in  the  visual  line  of  the  observer  ;  and  if  the  lens  be  moved 
Upward  a  very  little,  so  that  the  optica]  center  comes  to  o' ',  the 
inverted  images  of  /'  and  a  will  be  removed  to  AJ  and  <r.  If  the 
observer   has    not  altered  his  point  of  view,  it  will   seem   to   him 


K11;.  lo.j. 


that  the  point  l>  has  made  a  more  extensive  motion  than  the 
point  a  ;  or  that  it  has  moved  more  rapidly  than  n,  and  has 
glided  between  a  and  the  observer.  Short  and  rapid  motions  of 
the    lens   from  side  to   side,  or  from  above  downward,  will    best 

show  the  parallax. 

In  the  upright  image,  the  existence  of  an  excavation  may  be 
ascertained  by  observing  that  a  lens  of  a  different  power  is  re- 
quired in  order  to  obtain  a  clear  image  of  the  margin  of  the 
papilla  and  of  its  floor.  The  depth  of  the  excavation  may  be 
estimated  by  noting  the  difference  between  these  two  lenses — 
if  the  general  fundus  of  the  patient  be  emmetropic,  and  the 
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emmetropic  observer  require  3  D  to  see  the  floor  of  the  excava- 
tion, the  depth  of  the  latter  is  about  1  mm,  and  in  the  same 
proportion  up  to  10  ]). 

Besides  being  cupped,  the  optic  papilla  becomes  atrophied 
from  the  pressure,  and  its  consequent  pallor  serves  to  aid  the 
diagnosis  between  this  and  a  physiological  excavation.  Hut  m 
meet  with  cases  in  which  the  optic  disc  is  cupped  and  pale,  and 
in  which  the  existence  of  increased  tension  is  doubtful.  And 
here,  sometimes,  the  diagnosis  between  glaucoma  and  pri- 
mary atrophy  of  the  optic  nerve,  with  cupping  of  the  disc,  is 
one  of  the  most  difficult  to  be  met  with — indeed,  it  must  some- 
times be  regarded  as  impossible.  The  examination  of  the  field 
of  vision  may  not  always  .i-sist,  for  in  each  of  these  diseases  1 
is  liable  to  be  contracted.*  Possibly  the  effect  of  a  myotic  on 
the  intraocular  pressure  may  aid  the  diagnosis,  for  it  would  not 
materially  influence  normal  tension,  while  it  would  reduce  ab- 
normally lii^li  tension  ;  also  the  fact  that  in  glaucoma  the  I..M. 
isalfccted,  and  the  L.D.  is  almost  normal,  while  in  optic  atrophy 
the  reverse  is  apt  to  be  found. 

Around   the  marigin  of  the  glaucomatous  excavations,  espc 
dairy    in   chronic  simple  glaucoma,  one  usually  sees  the   whitish 
appearance   termed  the  glaucomatous   ring  (Fig.   102),  which   is 
said  to  be  due  to  atrophy  of  the  choroid  from  pressure. 

A  pulsation  of  the  arteries  on  the  optic  papilla  may  be  often 
noted,  or  if  not  present  may  be  easily  produced  by  very  slight 
pressure  with  the  tip  of  the  finger  on  the  eyeball — because  blood 
can  only  be  forced  into  these  vessels  by  a  pressure  greater  than 
that  opposed  to  it.  In  the  eye  with  normal  tension  there  is  no 
arterial  pulsation — and  slight  pressure  with  the  tip  of  the  finger 
would  not  bring  it  on — for  the  tension  of  the  coats  of  the  ves- 
sels is  greater  than  the  intraocular  tension  ;  and  therefore  the 


*  Hjerrum  regards  cases  of  atrophy  with  excavation  as  truly  gtaueomatOU 

he  find*  ilu-  field*  resemble  those  of  undoubted  glaucoma  in  their  shape  and 
in  the  tendency  which  the  eOBtmcdOD  "flen  lias  to  tpproai  li  the  blind  spot.    {Noid 
Ophlhalm.    Tuitakrifl,  Vol.  I.) 
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blood  passes  on  in  a  continuous  stream.  But  in  the  decidedly 
glaucomatous  eye  the  intraocular  tension  opposes  so  great  an 
obstacle  to  the  arterial  flow  that  at  the  systole  alone  can  it 
make  its  way  through. 

Arterial  pulsation  also  occurs,  although  rarely,  in  exophthal- 
mic goiter  (see  Chap,  xix)  ;  and  it  occurs  where  the  pressure  in 
the  arteries  themselves  is  low  (weak  heart's  action,  aortic  regur- 
gitation, etc.),  although  that  in  the  vitreous  chamber  be  normal. 

The  acuteness  of  vision  is  diminished,  and  increasing  dimness 
of  sight  is  the  only  symptom  of  which  the  patient  complains  in 
chronic  simple  glaucoma.  Besides  this,  the  field  of  vision  be- 
comes contracted  in  consequence  of  interruption  to  conduction 
in  the  retinal  nerve-fibers  from  pressure  on  them  at  the  margin  of 
the  depressed  optic  papilla.  This  contraction  of  the  held  must 
always  be  examined  for  by  the  recognised  methods.  It  com- 
mences at  the  nasal  side  as  a  rule,  while  at  the  same  time  central 
vision  is  lowered,  and  later  on  the  temporal  portion  of  the  field 
becomes  contracted, and  gradually  absolute  blindness  is  brought 
about. 

The  light-sense  in  chronic  glaucoma  is  defective,  both  as  re- 
gards I.. M.  and  L.D.  ;  or  else  only  as  regards  L.M.,  which  is 
much  greater  than  normal. 

The  progress  of  the  disease  is  extremely  slow,  extending  often 
over  several  years,  and  ends  in  total  blindness  if  untreated.  It 
usually  attacks  both  eyes,  but  generally  one  of  them  long  before 
its  fellow.  Sometimes  chronic  simple  glaucoma,  after  a  time, 
takes  on  the  acute  or  subacute  form. 

Acute,  or  Inflammatory,  Glaucoma  (also  called  Acute  Con- 
gestive Glaucoma). — In  this  form  the  increase  of  tension  is  al- 
ways very  marked.  In  addition  to  this  there  arc  the  following 
symptoms : 

Diminished  depth  of  the  anterior  chamber,  from  pushing  for- 
ward of  the  lens  and  iris. 

Diminution  of  the  refracting  power  of  the  eye,  by  reason  of 
the  nearer  approach  of  the  latter  to  a  globular  shape. 
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I  >imi»ution  of  the  amplitude  of  accommodation,  and  anesthesia 
of  the  cornea,  owing  to  pressure  on  the  ciliary  nerves  as  they 
pass  along  the  inner  surface  of  the  sclerotic. 

Opacity  of  the  cornea,  ^i\  fag  its  surface  a  peculiar  steamy  or 
breathed-on  appearance,  due  to  edema  of  the  corneal  tissue  and 
epithelium,  by  infiltration  into  them  of  the  intraocular  fluids  from 
high  tension.  A  similar  opacity  of  the  cornea  is  sometimes  seen 
in  iritis  and  iridochoroiditis,  and  in  interstitial  keratitis. 

Indistinctness  of  the  pattern  of  the  iris,  similarly  due  to  edema. 

Opacity  of  the  aqueous  and  vitreous  humors. 

Dilatation  and  immobility  of  the  pupil,  the  result,  according 
to  some,  of  paralysis  of  the  ciliary  nerves,  but,  according  to 
others,  of  anemia  of  the  iris  from  pressure  on  its  vessels.  lh< 
pupil  is  oval,  with  its  long  axis  vertical. 

The  episcleral  veins  are  large  and  tortuous,  owing  to  tilt 
pressure  on  the  vasae  vorticos;e  preventing  the  discharge  by 
those  channels  of  the  choroidal  venous  blood,  which  must  then 
pass  off  by  the  anterior  ciliary  veins. 

Subjective  appearances  of  light  and  color,  and  colored  halos 
or  rainbows  around  lamps  and  candles,  are  complained  of.  Sim- 
ilar appearances  are  sometimes  experienced  by  persona  suffering 
from  chronic  conjunctivitis. 

Pain  is  a  very  marked  symptom  of  acute  glaucoma,  both  in 
the  eye  and  radiating  over  the  corresponding  side  of  the  he. id 
This  pain  is  often  very  violent. 

Vision  is  greatly  affected,  and  the  field  of  vision  will  be  found 
contracted,  in  cases  of  some  standing. 

The  optic  papilla,  when  the  media  are  sufficiently  clear  to 
admit  of  its  being  examined,  is  seen  to  be  cupped  if  the  disease 
has  continued  sufficiently  long  to  bring  about  this  change. 

In  acute  glaucoma  we  recognize  certain  premonitory  symptoms 
— viz.,  sudden   diminution   of  the  amplitude  of  accommodation, 
evidenced  by  the  rapid  onset  or  increase  of  presbyopia,  and   the 
consequent    necessity   for   higher    \    glasses    for    near    work  ;    am 
the  occasional  appearance  of  colored  halos  around  the  flames  of 
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lamps  or  candles,  with  attacks  of  foggincss  of  the  general  vision. 
The  duration  of  one  of  these  foggy  attacks  may  be  from  a  few 
minutes  to  several  hours.  Such  attacks  are  apt  to  occur  after  a 
sleepless  night,  or  after  a  meal,  ami  are  sometimes  accompanied 
by  periorbita]  pains.  Slight  opacity  <>t  the  aqueous  humor,  and 
sluggishness  of  the  pupil,  with  some  dilatation,  are  present  during 
an  attack  ;  but  afterward  the  eye  returns  to  its  normal  condition, 
and  remains  so  for  weeks  or  months,  until  another  similar  attack 
comes  on.  Such  a  premonitory  stage  may  last  a  year  or  longer, 
but  cases  also  occur  in  which  there  is  no  premonitory  stage. 

The  onset  of  the  Iriii  g/aita'iiiateus  attack  is  usually  at  night. 
It  is  accompanied  by  violent  pain  radiating  through  the  head  from 
the  eye;  by  pericorneal  injection,  chemosis,  and  lacrimation. 
The  aqueous  humor  is  cloudy,  the  anterior  chamber  shallow, 
the  iris  discolored,  and  the  pupil  dilated  to  medium  size  anil  of 
Oval  shape,  the  cornea  steamy  and  anesthetic.  The  patient  fre- 
quently complains  of  subjective  sensations  of  light,  and  vision  is 
very  defective,  or  may  be  quite  wanting.  Vomiting  very  to  - 
quently  accompanies  acute  glaucoma,  and  has  often  led  to  errors 
of  diagnosis,  the  patient's  ailment  having  been  taken  to  be  a 
trie  disease,  while  the  ocular  symptoms  were  regarded  as  acci- 
dental coincidences,  such  as  a  cold  in  the  eye,  neuralgia,  etc. 

An  attack  like  that  just  described  may,  to  a  great  extent,  pass 
away  in  the  course  of  a  few  days,  but  a  complete  remission  of  all 
the  symptoms  does  not  come  about.  Some  defect  of  central 
vision  is  left,  or,  it  may  be,  some  slight  peripheral  defect  in  the 
field  of  vision  ;  tin  tension  does  not  become  quite  normal  again, 
and  the  pupillary  motions  remain  slightly  sluggish.  Another 
acute  attack  of  glaucoma  comes  on  in  the  course  of  some  weeks 
or  months,  and  it,  too,  may  pass  away,  leaving  the  eye  in  a  still 
worse  condition  than  it  found  it.  The  attacks  gradually  become 
more  frequent  ;  and  if  in  the  intervals  the  eye  be  examined,  the 
cornea  and  vitreous  humor  will  be  found  more  or  less  opaque, 
the  optic  papilla  cupped,  and  an  arterial  pulsation  may  be  dis- 
ped       Finally,  there  is  no  remission  from  the  attack,  the  \  io- 
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lent  glaucomatous  symptoms  become  permanent,  and  all  vision 
is  forever  destroyed. 

Even  when  vision  has  been  destroyed  the  high  tension  con- 
tinues, and  gradually  produces  disorganization  of  the  tissues 
the  eyeball  (glauc<  >mati  uis  degeneration),  The  iris  becomes  atro- 
phied, the  lens  becomes  opaque,  and  the  cornea  frequently 
ulcerates,  while  hemorrhages  are  apt  to  occur  in  the  anterior 
chamber.  In  time  the  excessive  intraocular  tension  causes 
staphyloniatous  bulging  of  the  sclerotic  in  the  ciliary  region,  or 
further  back  ;  and,  finally,  such  eyes  may  become  the  subjects  of 
acute  purulent  choroiditis  and  end  in  phthisis  bulbi. 

Acute  glaucoma  almost  always  comes  on  in  both  eyes,  either 
at  the  same  time  or  with  an  interval,  it  may  be,  of  weeks  or  of 
months. 

The  reason  why  there  is  so  marked  a  difference  between  the 
symptoms  and  course  of  chronic  and  of  acute  glaucoma  is  proba- 
bly that  in  the  former  the  increase  of  tension  is  very  gradual,  and 
therefore  the  eye  gradually  becomes  accustomed  to  it  ;  while  in 
acute  glaucoma  the  increase  is  rapid  or  sudden  and  the  circula- 
tion of  the  eye  has  not  time  to  accommodate  itself  to  the  new 
state  of  things. 

Glaucoma  fiihiiimuis  is  the  name  given  by  von  Graefe  to  a 
form  of  the  disease  which  is  more  acute  than  the  ordinary  acute 
glaucoma  just  described.  It  has  no  premonitory  stage,  ami, 
coming  on  with  all  the  symptoms  of  acute  glaucoma  greatly 
exaggerated,  does  not  remit,  and  causes  complete  destruction  of 
vision  in  the  course  of  a  few  hours.      It  is  a  rare  form. 

Subacute  Glaucoma. — This  form  differs  from  acute  glaucoma 
in  that  its  premonitory  stage  merges  gradually  into  the  actual 
disease    without    the    occurrence    of  an   acute  attack.      The  eye 

gradually  bet  onus  hard,  the  pupil  dilated,  the  anterior  cham- 
ber shallow,  the  aqueous  humor  Opaque;  while  the  cornea  is 
"steamy"  and  anesthetic,  and  the  episcleral  veins  are  distended. 
(  tpbthaltnoscopicaUy  the  cupped  disc  and  pulsating  arteries  may 
be  seen  when  the  opacities  of  the   media  permit.      Vision  sinks, 
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and  the  Geld  is  contracted  toward  its  nasal  side.  The  progress 
of  the  disease  is  very  slow,  and  in  its  course  attacks  of  ciliary 
neuralgia,  with  greater  increase  of  the  tension,  greater  opacity  of 
the  aqueoua  humor,  increase  of  the  corneal  opacity  and  anes- 
thesia, and  further  dimness  of  vision,  are  experienced.  These 
attacks  pass  off  again  in  the  course  of  a  few  days  or  hours,  leav- 
ing the  eye  harder  and  blinder  than  before.  The  subacute  glau- 
coma sometimes  takes  on  the  acute  form.  It  is  liable  to  bring 
about  the  same  glaucomatous  degeneration  of  the  eye  as  does 
the  latter. 

Etiology  of  Glaucoma, — Glaucoma  is  a  disease  of  advanced  life, 

!Kn;.   i"4.  —  Hi.v.k  wni.W  h     KliM  -I'-mihn   Ojr    NoRMAI    CONDITION. 
/.  Angle  of  Mttfioi  duuba  and  ligameniuiH  pectioatum.     t.  Canal  of  Schientm, 
/>.  Veaooi  plexu  oi  Lebe 

occurring  most  usually  after  fifty  years  of  age,  and  rarely  under 
the  thirtieth  year.  It  is  not  peculiar,  or  more  common  to  any 
one  constitution  or  temperament  Anxiety,  sorrow,  and  influ- 
ences in  general  which  depress  the  spirits  have  often  been  noticed 
to  precede  the  onset  of  acute  glaucoma. 

As  regards  the  pathology  of  glaucoma,  the  theory  which  of 
late  yean  has  obtained  most  acceptation  owes  its  origin  to  Max 
Knies*  and  Adolf  Weber,  t  and  is  known  as  the  retention  theory. 

These  observers  ascertained  that  in  glaucomatous  eyes  tin 


*    Von  Crat/t's  Archiv,  xxii,  part  iii,  |».  l<>3,  und  xxiii,  pan  ii 
t  IbiJ.,  xxiii,  part  i,  p.  t. 
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riphery  of  the  iris  lies  in  contact  with  the  periphery  of  the  cornea 
(Figs.  104  antl  105)  in  the  region  of  the  canal  of  Schlcmm, 
venous  plexus,  and  ligamentum  pcctinatum.  Rut  this  region  and 
these  tissues  having  previously  been  proved  by  Leber*  to  be 
the  ways  of  exit  of  the  effete  intraocular  fluids,  which  flow  to 
that  point  from  the  posterior  part  >>f  the  aqueous  chamber 
through  the  pupil,  Weber  and  Knies  concluded  that  the  block- 
ing of  these  passages  from  the  close  application  of  the  iris 
caused  glaucoma  by  preventing  the  effete  fluids  from  escaping  ; 
and  that  thus  the  disease  was  one  of  retention  rather  than  of 
hypersecretion,    as    it    had    previously   been    considered    to    be. 


FlC.    105.—  Dim.kamma  II'     Ui  1  1:1  -1  vi  Al  i"N   ■•!    GlJtUCOMATOOR  CONDITION, 
/'.  1  ))>liicrai«Hi  angle  of  anterior  chamber. 

Weber  believed  that  swelling  of  the  ciliary  processes,  from  one 
cause  or  another,  pushes  the  periphery  of  the  iris  forward,  and 
gives  the  starting-point  for  glaucoma. 

Hraileyf  to  a  certain  extent  ado] its  this  view  of  Weber,  but 
rc^ardsj  a  chronic  inflammation  of  the  ciliary  processes  and 
periphery  of  the  iris,  with  distension  of  the  blood-vessels  of  these 
parts,  to  be  the  chief  factor  in  the  earliest  history  of  the  disease. 

Max   KniesS    also    regarded    glaucoma    as    an     iridocyclitis, 


*    Ion  Graefe'i  Archil;  xix,  pt.  ii.  pp.  87-1S5. 

f   Ophth.  Hosp.  Rtp.,  x,  p.  282.  ;    Mi.,  ix,  p.  199,  and  x,  pp.  14,  89,  93. 

$  Archiv. /.  Opklhalm.,  Knapp  ami   Schweigger.     German   ed.,   xxxviii,    180,.^, 
P-  '93- 


33* 


DISEASl  S  "I     I'M  I-    I  \  1 


which,  owing  to  varying  intensity,  produces  the  different  forms 
of  the  disease. 

Priestley  Smith  adopts  the  retention  theory,  and  holds  that 
the  main  predisposing  cause  of  primary  glaucoma  is  an  insuffi- 
cient space  between  the  margin  of  the  lens  and  the  structures 
which  surround  it ;  and  he  attributes  the  greater  liability  of 
elderly  people  to  the  progressive  increase  in  the  size  of  the  lens 
which  be  has  provedf  to  occur  as  life  advances.  In  eyes  in 
which  the  circunilental  space  is  insufficient,  by  reason  either  of 
the  original  structure  of  the  eye — and  small  eyeballs,  as  Priestley 
Smith  has  shown,  are  specially  liable  to  primary  glaucoma,  a 
fact  often  demonstrated  by  the  small  size  of  the  cornea  in  the 
eyes  attacked — or  of  the  enlargement  of  the  lens,  any  condition 
which  tends  to  overfill  the  veins  of  the  head  and  uveal  tract  may 
initiate  an  attack  of  acute  glaucoma  as  follows  :  An  increase  in 
the  amount  of  blood  in  the  uveal  tract  must  be  compensated  by  the 
expulsion  of  some  other  fluid  from  the  eye  ;  consequently,  the 
aqueous  humor  filters  out  more  rapidly  than  is  normal  at  the 
angle  of  the  anterior  chamber.  As  the  contents  of  the  chamber 
diminish,  the  lens  and  iris  move  forward  toward  the  cornea. 
Now,  in  the  normal  eye,  and  especially  in  the  youthful  eye,  this 
conij>'  nsation  is  affected  without  danger  to  the  angle  of  the  an- 
terior chamber,  because  the  lens  is  comparatively  small,  the  cir- 
cunilental space  large,  and  the  anterior  chamber  deep.  Put  when 
the  lens  and  ciliary  processes  are  already  in  close  relation  to  each 
other,  and  the  anterior  chamber  already  shallow,  then  any  in- 
creased fulness  of  the  uveal  tract  involves  danger  to  the  angle  of 
the  chamber.  The  turgid  ciliary  processes  find  insufficient  space 
for  their  expansion  ;  they  are  carried  forward  together  with  the 
lens,  and,  pressing  upon  the  base  of  the  iris,  lock  up  the  angle 
ol  the  anterior  chamber,  Thereupon,  the  further  escape  of  fluid 
being   impossible,    high  tension  of  the  eyeball    is  established. 


*  OnglMCani  M     //^A  AV/„  >  ;    Irani.   Internal.   Mttl.    Congress, 

■h.ilmi.    AV. /(,,■.    Inly.  1**7;   I'athdogy  an.!   1'natmtnt  of  d/uitioma, 

London,  1891.  t   /'<»"•  Ofhtk.  .w.  U.  A'.,  iii,  p.  79. 
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According  to  this  explanation,  then,  the  high  tension  is  due  to 
impeded  escape  of  the  intraocular  fluid,  and  depends,  primarily, 

rather  upon  dn  increase  in  the  amount  oi  blood  in  the  eye  than 
on  an  excess  of  the  intraocular  fluid.  Priestley  Smith  considers 
that,  in  chronic  simple  glaucoma,  the  predisposing  causes  are  the 
same  as  in  acute  glaucoma;  but  that  in  the  former,  the  vascular 
disturbance  being  gradual  and  slight,  the  vessels  adapt  them- 
selves to  the  slowly  increasing  pressure,  and  the  angle  of  the 
anterior  chamber  is  more  or  less  compressed,  but  not  tightly 
closed. 

Von  Graefe*  believed  that  a  serous  choroiditis  lay  at  the  root 
of  tin  disease,  which  lie  thought  was  caused  by  exudation  of 
serous  fluid  into  the  vitreous  humor  ;  while  Donders.t  von  1  lip- 
pi  1  and  lii  unhagen.j  and  others  held  that  irritation  of  the  fifth 
pair  of  nerves,  governing  the  secretion  of  the  intraocular  fluids, 
gave  rise  to  hypersecretion  of  those  fluids.  Hut  these  theories 
are  now  quite  obsolete,  and  I  mention  them  merely  as  being  of 
historical  interest. 

<  Hhers,  again,  held  that  changes  in  the  sclerotic,  rendering  it 
ri^id,  and  leading  to  some  shrinking  of  it,  caused  the  increased 
intraocular  tension. 

Laqueufi  believes  that  some  such  sclerotic  changes  produce 
obstruction  of  the  posterior  ways  of  exit  of  the  intraocular  lym- 
phatics— namely,  those  which  pass  out  with  the  four  vasas  vor- 
licosa.' — and  that  glaucoma  depends  largely  upon  this  obstruc- 
tion. 

Treatment — The  ]>erformance  of  an  iridectomy  is  the  means 
discovered  by  von  Graefe, ||  in  the  year  1857,  for  the  cure  of 
glaucoma,  a  disease  which  had  hitherto  been  incurable.  This 
measure  held  an  undisputed  position  as  the  sovereign  remedy  for 
the  disease  until  a  few  years  ago,  and  even  yet  has  not  suffered 
much  from  the  competition  of  the  operation  of  sclerotomy. 


*  Archiv  f.    Ophthal.,  xv,  pt  iii,  p.  10S,  and  elsewhere. 

t    Md,,  ix,  pi.  ii,  p.  215.  %    //'/,/.,  viv,    pt.  iii,  xv,  pt  i,  Uld    vii,  pt   1 

>i  Grat/t'i  Ari/ii  .  wii,  pi    ii.  ||     lr,h:v f.  Ofhlhal.,  iii,  pt  ii,  p.  4$G 
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To  insure  the  success  of  an  iridectomy  fur  glaucoma,  so  faj  as 
possible,  it  is  necessary  1 1 1  that  the  incision  should  be  peripheral 
— i.e.,  as  far  back  in  the  corneo-sclerotic  margin  as  is  compatible 
with  the  introduction  of  the  knife  into  the  anterior  chamber,  and 
with  the  avoidance  of  injury  to  the  ciliary  body;  (2)  that  the 
portion  of  iris  removed  should  be  wide — i.e.,  involving  about 
one-fifth  of  tlic  entire  circumference  of  the  iris.     (See  Fig.  97.) 

It  is,  moreover,  important  to  withdraw  the  knife  very  slowly 
from  the  anterior  chamber,  when  the  comeo-scleral  section  is 
complete,  in  order  that  the  aqueous  humor  may  flow  off  gradu- 
ally, lest  an  intraocular  hemorrhage  from  the  sudden  reduction 
of  tension  should  occur.  The  portion  of  iris  should  be  most 
carefully  abscised,  so  that  no  tag  of  it  may  remain  in  the  wound, 
and  become  caught  in  the  cicatrix  in  the  course  of  healing. 
Such  an  occurrence  is  apt  to  produce  a  cystoid  cicatrix,  which 
may  at  a  later  period  become  the  starting-point  of  irritation,  and 
even  of  serious  inflammation.  Some  operators  prefer  von 
Graefe's  cataract  knife  for  the  performance  of  the  operation,  but 
the  ordinary  lance-shaped  iridectomy  knife  is  the  instrument 
usual))'  employed.  For  the  purpose  of  reducing  the  intraocular 
tension  it  matters  nothing  what  region  of  the  iris  be  abscised  ; 
but,  as  a  rule,  the  upper  quadrant  is  to  be  preferred,  for  there 
the  resulting  coloboma,  being  covered  to  a  great  extent  by  the 
upper   lid,  will    give    rise  to   less   diffusion  of  light  than    in   any 

other  position 

Immediately    after    the    operation,    palpation    of   the    eyeball 

should  show  a  marked  diminution  of  tension.  When  this  is  not 
so,  the  prognosis  is  unfavorable.  Should  an  increase  of  tension 
occur  on  the  day  after  the  operation,  it  is  of  iin  consequent 
it  passes  off  again  in  the  course  of  the  next  few  succeeding  days. 
Until  then  the  anterior  chamber  will  not  be  restored,  and  we  see 
cases  while  the  anterior  chamber  does  nut  appear  for  a  week  or 
more.  The  bandage  should  be  worn  until  the  anterior  chamber 
is  completely  restored.  Von  Grade  recommended  that  if,  im- 
mediately after  the  Iridectomy,  the  intraocular  tension   continues 
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high,  no  bandage  should  be  applied,  as  he  believed  it  to  do 
harm,  but  advised  that  the  eyelids  should  simply  be  kept  closed 
with  a  strip  of  court-plaster.  The  pain  for  some  time  after  the  op- 
eration is  considerable,  but  may  be  relieved  by  a  hypodermic  in- 
jection of  morphia  in  the  corresponding  temple. 

Very  occasionally,  immediately  after  iridectomy,  although  the 
operation  may  have  been  faultlessly  performed,  the  case  takes 
what  we  call  a  malignant  course.  In  these  cases  the  lens  seems 
to  be  violently  pushed  forward,  blocking  the  wound,  obliterating 
the  angle  of  the  anterior  chamber,  and  preventing  any  fluid 
from  escaping  from  the  eye,  so  that  very  sunn  it  is  as  hard  as,  or 
harder  than,  before.  This  complication  seems  to  be  caused  by 
the  retention  of  fluid  behind  the  lens,  and  is  more  likely  to 
occur  in  cases  of  chronic  simple  glaucoma  than  in  the  acute 
form--  < >f  the  disease. 

Unless  the  operation  of  posterior  sclerotomy  be  employed  with 
success,  all  such  eyes  are  inevitably  lost,  are  apt  to  become  very 
painful,  and  must  often  be  excised.  A  broad  needle,  or  a 
Graefe's  knife,  is  entered  through  the  sclerotic,  8  or  10  mm. 
behind  the  outer  margin  of  the  cornea,  and  the  blade  is  given  a 
quarter  turn  on  its  axis,  so  as  to  make  the  wound  to  gape,  or  the 
latter  may  even  l>c  somewhat  enlarged  in  a  meridional  direction. 
At  the  same  time  gentle  pressure  is  applied,  by  means  of  the  up- 
per lid,  on  the  center  of  the  cornea.  This  causes  fluid  to  escape 
through  the  scleral  wound  by  the  side  of  the  knife,  and  it  also 
causes  the  lens  to  go  back  into  its  place,  with  restoration  of  the 
.interior  chamber.  The  pressure  on  the  cornea  may  be  main- 
tained with  advantage  for  a  minute  or  somewhat  longer.  This 
proceeding  has  also  been  suggested  as  a  cure  for  glaucoma,  but 
lias  not  yd  been  put  into  practice.  It  is  probable  that  it  would 
only  temporarily  reduce  the  intraocular  tension. 

As  a  rule,  the  more  acute  the  form  of  glaucoma  and  the 
earlier  in  the  disease  tin  Iridectomy  be  performed,  the  more 
favorable  is  the  prognosis  in  respect  of  the  result  which  may  be 
expected.     The  saving  of  normal  vision  can  only  be  looked  <c\ 
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in  those  cases,  chiefly  of  the  acute  form,  where  it  lias  as  yet 
fallen  but  little,  or  not  at  all,  below  the  normal,  and  where  the 
contraction  of  the  held  has  barely  commenced  When  the  dis- 
ease has  interfered  seriously  with  vision  (of  course  I  do  nut  refer 

In  re  to  tin  enormous  loss  of  sight  immediately  attendant  upon 

an  attack  of  acute  glaucoma,  for  this  is  usually  restored)  we 
may  not  expect  more  than  the  retention  of  the  status  in  quo. 
But  our  prognosis,  even  in  this  respect,  should  be  most  guarded, 
especially  in  chronic  simple  glaucoma,  when  the  contraction  of 
the  field  is  found  to  have  approached  close  to  the  fixation-point, 
although  centra!  vision  may  be  fairly  good.  Because  in  such 
cases,  while  the  iridectomy  may  prove  successful  so  far  as  reduc- 
tion of  tension  is  concerned,  yet  the  contraction  of  the  field — 
i.e.,  the  progress  Of  the  atrophy  of  the  optic  nerve — is  often  not 
arrested,  ami  shortly  afterward  may  Ik-  found  to  engulf  the  cen- 
ter of  vision.  It  may,  indeed,  '>c  Stated  that  while  the  result 
obtained  from  iridectomy  in  acute  and  subacute  glaucoma,  on 
the  bases  above  laid  down,  can  be  regarded  as  amongst  the  most 
satisfactory  in  the  whole  range  of  ophthalmology,  in  chronic 
simple  glaucoma  iridectomy  docs  not  act  with  the  same  deg 
oi  success,  and  the  prognosis  should  therefore  be  very  guarded  in 
these  cases. 

In  case-,  of  acute  or  subacute  glaucoma  it  has  frequently  been 
observed  that  shortly,  even  within  a  few  hours,  after  the  per- 
formance of  the  iridectomy,  the  other  eye,  previously  healthy, 
or,  at  most,  affected  with  but  slight  premonitory  symptoms,  is 
attacked  with  glaucoma.  It  is  probable  that  this  is  due  to  dila- 
tation of  the  pupil,  with  crowding  of  the  iris  into  the  angle  <>l 
the  anterior  chamber,  in  consequence  of  confinement  in  the  dark 
room,  Hence  some  operators  put  eserin  into  the  sound  eye  as 
a  precaution. 

It  may  here  again  {vii/f  p.  2J2)  be  stated  that  the  use  of  atro- 
pin,  or  of  any  other  mydriatic,*  in   an   eye  with   a  tendency   to 

•  See   Ofklhitlmu   :.  • ;.  p    69,  where   Mr.  st..o  i-c  ..f  e,lmi- 

it.ni.i  produced  io  in  a  child  thirteen  yarn  ol 
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glaucoma  is  liable  to  bring  On  an  acute  attack  of  the  disease, 
ami  must  be  carefully  avoided  in  such  cases. 

If  the  tension  be  not  relieved  by  the  iridectomy,  a  supple- 
mental iridectomy  may  be  performed  after  a  time,  and  von  Graefe 
recommended  that  it  should  be  placed  at  the  opposite  side  of  the 
pupil  from  the  first  coloboma, 

The  mode  of  action  of  the  operation  is  not  clearly  known. 
Von  Graefe  at  one  time  believed  it  to  act  by  diminution  of  the 
Becreting  surface  of  the  intraocular  fluids.  De  Wcckcr*  and 
Stellwagt — even  previously  to  the  formulation  by   Knies  and 

Weber  uf  the  retention  theory  of  glaucoma  already  referred  to — 
held  that  the  cure  depended,  not  on  the  removal  of  the  portion 
of  iris,  but  on  the  incision  in  the  corneo-sclerotic  margin,  Of, 
rather,  on  the  nature  of  the  cicatrix  resulting  from  that  incision. 
They  maintained  that  this  cicatrix  was  formed  of  tissue,  which 
admitted  of  a  certain  amount  of  filtration  through  it  of  the  intra- 
ocular fluids,  and  that  in  this  way  the  intraocular  tension  was 
kept  down  to  the  normal  standard.  This  theory  has  gained 
support  from  that  of  Knies  and  Weber. 

Priestley  Smith  has  satisfied  himself  that  in  a  large  number  of 
successful  iridectomies  the  success  is  due  to  a  permanent  corneo- 
scleral fistula — not  merely  >  filtration  cicatrix — having  been 
formed.  The  same  view  is  held  by  Treacher  <  oliins.J  who  finds 
that  this  permanent  gap  is  maintained  by  a  prolapse  of  a  fold  of 
iris  into  the  wound.  The  latter  author,  indeed,  entire!}'  and 
definitely  discards  the  filtration-cicatrix  theory,  for  which  he  con- 
siders there  is  no  evidence.  In  those  cases  where  a  fistula,  as 
described,  is  not  formed  by  the  operation,  Treacher  Collins  con- 
siders that  the  obstruction  becomes  freed,  either  by  the  iris  being 
torn  away  at  its  thinnest  part — that  is,  its  extreme  root — thus 
leaving  a  large  portion  of  the  filtration  angle  open  for  drainage  ; 


•  Btritht  tier  Opktkal.  G<sctls<h.  zu  Htijtlbtig,  1869. 
f  Der  Intraoi-ulore  Druek,  etc.,  Vienna,  1868. 

;  Hoy.  Loh<1.  Ofhihal.  //dp.  K/f.,  December,  1891,  and  Reuartktt  into  fit 

.In.ih'mv  ,111,/  I'ulliology  i'f  Ike  Eye,  p.   1 1  I,  London,  1S96. 
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or  by  the  escape  of  the  aqueous  and  the  drag  on  the  iris,  inci- 
dental to  the  iridectomy i  being  sufficient  to  dislodge  the  pe- 
riphery of  an  iris,  which  has  only  recently  come  into  apposition 
with  the  cornea. 

De  Wccker,  Stellwag,*  and  Quaglinof  sought  to  produce  the 
corneo-sclcral  filtration-eicatrix  without  the  removal  of  a  portion 
of  iris.  The  peripheral  position  of  the  wound,  however,  ren- 
dered the  proceeding  difficult  or  impossible,  owing  to  the  ten- 
dency to  prolapse  of  the  iris  which  necessarily  existed.  The  in- 
troduction of  eserin  into  ophthalmic  practice  at  last  enabled  de 
Wccker  to  place  the  operation  on  a  surer  footing,  as  the  myosis 
produced  by  instillation  of  a  solution  of  this  drug  into  the  eye  in- 
f  sured  the  operator,  to  a  great  extent,  against 

the  danger  of  prolapse  of  the  iris  ;  and  hence  ; 
Sitirotoiiiy,  as  the  operation  is  called, 
came  to  be  cultivated  as  a  method  for  the 
relief  of  glaucoma.  It  has  hitherto  been 
employed  more  in  chronic  simple  glaucoma 
— a  form  in  which,  as  I  have  stated,  iridectomy  is  less  satisfac- 
tory than  in  acute  or  subacute  glaucoma.  Care  must  be  taken 
that  the  pupil  is  contracted  to  pinhole  si/.e,  or  nearly  so,  when 
the  operation  is  about  to  be  performed,  as  otherwise  the  danger 
of  prolapse  of  the  iri-.  is  very  great.  In  those  cases  where  eserin 
will  not  produce  a  sufficient  myosis,  sclerotomy  should  certainly 
not  be  performed.  The  operation,  however,  has  on  the  whole 
proved  unsatisfactory,  and  has  n<>w  few  adherents. 

Priestley  Smith  and  Treacher  Collins  explain  the  cure  by  scle- 
rotomy in  the  same  way  as  they  do  that  by  iridectomy. 

The  instrument  used  for  performing  the  operation  is  von  Graefe's 
cataract  knife.  A  speculum  having  been  applied,  and  the  eye- 
ball fixed,  the  point  of  the  knife  is  entered  into  the  anterior 
chamber,  through  the  cornco-sclerotic  margin,  at  a  point  of  its 
circumference  corresponding  to  that  selected  for  the  puncture  in 


i  \a    i'"' 


•   Berichl  Jer   Ophlhal.   Gtsellith.  iu   HriJtlbtrg,  1871  ;   Chirurgit   Oculairr,   p. 
12,  Paris,  1879.  f  Annul  1  di  Ophthalmotoxin .  i,  pi.  ii.  p.  200,  1S71 
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cataract  extraction,  but  1  mm.  removed  from  the  cornea!  margin, 
as  represented  at  a  in  Fig.  106.  The  counter-puncture  is  made 
at  a  point  (6)  corresponding  to  this,  at  the  other  side  of  the 
anterior  chamber.  With  a  slow  sawing  motion  of  the  knife  tin- 
section  is  enlarged  upward,  until  only  a  bridge  of  tissue,  about 
3  mm.  broad,  remains  at  c,  and  tin's  is  left  undivided,  the  better 
In  guard  against  prolapse  of  the  iris.  The  knife  is  now  slowly 
withdrawn  from  the  eye,  care  having  been  first  taken  that  the 
aqueous  humor  is  thoroughly  evacuated,  which  can  be  effected 
by  tilting  the  edge  of  the  knife  slightly  forward,  so  as  to  make 
the  lips  of  the  wound  gape  somewhat.  If  the  pupil  be  quite 
round  at  the  conclusion  of  the  operation,  the  bandage  may  be 
applied,  a  drop  of  solution  of  eserin  having  been  first  instilled  ; 
but  if  the  pupil  be  oval,  or  of  other  irregular  shape,  a  tendency 
to  prolapse  of  the  iris  is  indicated,  and  the  hard-rubber  or  silver 
spatula  should  be  introduced  into  the  anterior  chamber  to  re- 
store  the  pupil  to  its  normal  shape  by  gentle  pushing  of  the  iris. 
If  there  be  an  actual  prolapse  of  the  iris,  an  attempt  may  be 
made  to  repose  it  with  the  spatula  ;  but  should  this  not  prove 
satisfactory  the  prolapse  is  to  be  abscised  with  scissors,  thus 
turning  the  sclerotomy  into  an  iridectomy. 

77/r  Treatment  of  Glaucoma  by  Myotics* — Eserin  and  pilo- 
carpi as  eye-drops  in  I  per  cent,  solutions  often  have  the  power 
Of  reducing  glaucomatous  tension.  This  power  depends  on 
the  contraction  of  the  pupil,  and  consequent  drawing  away  of 
the  base  of  the  iris  from  the  angle  of  the  anterior  chamber  ;  and, 
if  the  myotic  does  not  contract  the  pupil  greatly,  it  will  not  re- 
duce the  tension.  Cases  of  acute  glaucoma,  brought  on  by  the 
injudicious  use  of  atropin,  may  frequently  be  completely  and 
permanently  relieved  by  a  myotic  instilled  a  few  times.  In 
acute  glaucoma  of  the  ordinary  type,  the  use  of  a  myotic  in  the 
premonitory  stage  will  often  postpone  tin-  true  glaucomatous 

attack,  and   even   sometimes  relieve  the  latter  for   the   time  ;   but 
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the  myotic  treatment  cannot  produce  a  radical  cure,  and  it 
should  only  be  used  to  preserve  the  health  of  the  eye  until  the 
operation  is  performed.  In  chronic  simple  glaucoma,  also, 
myotics  bring  down  the  tension  if  they  contract  the  pupil,  and 
may  be  used  in  those  cases  where  the  patient  will  not  submit  to 
an  operation,  or  where  an  operation  in  the  fellow  eye  has  not 
resulted  satisfactorily,  or  where  an  operation  is  contra-indicated 
by  a  very  contracted  field.  The  anti-glaucomatous  action  of 
the  myotic  only  lasts  so  long  as  the  pupil  is  contracted  ;  and, 
if  the  pupil  cannot  be  contracted,  no  such  action  is  to  be  looked 
for. 

In  the  myotic  treatment  of  glaucoma,  Priestley  Smith  recor 
mends  the  combination  of  cocain  with  the  myotic  in  such  pro- 
portions (say  about  ft  per  cent,  of  cocain  to  i  per  cent,  of  the 
myotic)  that  the  myotic  will  have  the  mastery  over  the  pupil. 
For  although,  like  every  dilator  of  the  pupil,  when  used  alone, 
cocain  may  promote  high  tension,  yet  it  has  the  powers,  invalu- 
able in  glaucoma,  of  contracting  the  ciliary  blood-vessels,  and 
of  diminishing  the  sensibility  of  the  ciliary  nerves;  and,  when 
used  in  the  foregoing  manner,  the  advantage  of  each  drug  may 
be  obtained,  without  any  of  the  disadvantages  of  either. 

It  may  here  be  once  more  stated  that,  while  myotics  possess 
the  power  of  reducing  glaucomatous  tension,  atropin,  and  all 
mydriatics,  bring  on  glaucoma,  where  there  is  already  a  ten- 
dency to  it.  In  all  old  people,  therefore,  before  atropin  is  used, 
it  is  well  to  ascertain  that  the  tension  is  not  too  high. 

Treatment  of  Painful  Blind  Glaucomatous  Eves. — Eyes  blind 
■  if  acute  glaucoma  may,  as  I  have  stated,  continue  to  be  painful, 
and  may  in  this  way  render  the  patient's  life  very  miserable, 
Iridectomy  is  very  commonly  performed  to  relieve  the  pain,  al- 
though all  hope  of  restoration  of  sight  is  lost ;  but  the  operation 
sometimes  fails  in  its  object.  Neurectomy  (p.  309)  seems  to 
offer  a  more  certain  result,  and  of  course  excision  or  eviso  ra- 
tion would  have  the  same  effect.  Mules'  operation  should  not 
be  performed   here. 


Jition  to  the  different  forms  ol  primary  glaucoma  above 
dcBeiibed,  we  find,  as  already  stated,  that  high  tension  occurs  as 
a  sequel  of  diseased  conditions  previously  existing  in  the  eye. 
There  are  several  diseased  states  which  are  liable  to  become 
complicated  with  glaucomatous  tension  ;  but  it  should  be  dearly 
understood  that  in  almost  every  instance  the  immediate  cause 
of  the  high  tension  is  the  same  as  in  primary  glaucoma — namely, 
a  closure  of  the  an^le  of  the  anterior  chamber. 

1'he  following  are  the  chief  conditions  which  are  liable  to 
lead  to  secondary  glaucoma  : 

a.  Complete  posterior,  or  ring  synechia  {vide  p.  265).  The 
iris,  being  pushed  forward  by  the  aqueous  humor  pent  up 
behind  it  in  the  posterior  part  of  the  aqueous  chamber,  is 
pressed  tightly  against  the  cornea,  and  obliterates  the  angle  of 
the  anterior  chamber  and  the  ways  of  exit.  An  iridectomy 
relieves  the  high  tension  here. 

/>.  Perforating  wounds  or  ulcers  of  the  cornea,  followed  by 
incarceration  of  the  iris  in  the  resulting  cicatrix.  The  iris  being 
drawn  tautly  toward  the  cornea,  a  large  portion,  or  the  whole,  of 
the  filtration  angle  may  be  closed  by  it.  An  iridectomy  is  indi- 
cated. I-ang  divides  anterior  synechia.-  by  means  of  his  twin 
knives. 

1  Dislocation  of  the  crystalline  lens  into  the  anterior  chamber. 
Here  the  normal  flow  of  the  intraocular  fluids  through  the  pupil, 
on  its  way  to  the  filtration  angle,  is  arrested  by  reason  of  the 
presence  of  the  lens  in  the  anterior  chamber.  The  onward  cur- 
rent then  presses  the  iris  against  the  posterior  surface  of  the  lens, 
and  the  root  of  the  iris,  which  is  unsupported  by  the  lens,  against 
the  periphery  of  the  cornea,  and  in  this  way  the  angle  of  the  an- 
terior  chamber   is    closed.      In    these    cases    the    lens    must    be 

removed  from  the  eye. 

t{.    Lateral    (traumatic)  displacement   of  the    crystalline    lens. 
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vitreous  humor,  drives  the  root  of  the  iris  forward  against  thc 
cornea  at  that  place,  while  in  other  parts  of  the  circumference 

the  displaced  vitreous  acts  in  the  same   wax-.      In   these  ca 
too,  the  lens  must  be  removed. 

<■.  Injury  of  the  crystalline  lens  (vide Chap.  xiii).  The  swell- 
ing lens  pushes  the  iris  forward  against  the  angle  of  the  anterior 
chamber.      Evacuation  of  the  lens  should  be  performed. 

f.  After    cataract    extraction.       For   explanation    of  this 
chapter  xiii. 

g.  Intraocular  tumors  (vide  p.  295).  The  growth  of  the 
tumor  gives  rise  to  a  transudation  ol  serum  from  the  choroid 
which  detaches  the  retina,  and  after  a  time  pushes  the  lens,  the 
ciliary  processes,  and  the  iris  forward,  and  thus  closes  the  filtra- 
tion angle. 

//.  Scrous-cyclitis,  <>r  iritis.  Here  the  nitration  angle  is  not 
closed.  Priestley  Smith  thinks  that  the  increased  tension  is  due 
to  diminished  filtration-power  of  the  eye,  and  perhaps  by  tissue 
changes  around  the  filtration  angle,  and  by  deposit  of  exudation 
in  the  angle  of  the  anterior  chamber. 

Another,  and  very  peculiar,   form  of  secondary  glaucoma  is  . 

Hemorrhagic  Glaucoma. — Retinal  hemorrhages  of  the  or- 
dinary ty(ie  are  some  times  followed,  a  few  weeks  later,  by 
increased  intraocular  tension,  which  generally  assumes  the 
symptoms  of  acute  or  subacute  glaucoma,  and,  more  rarely, 
those  of  chronic  simple  glaucoma.  A  satisfactory  explanation 
for  these  cases  has  not,  so  far  as  I  am  aware,  been  offered. 
When  such  a  glaucoma  has  become  pronounced,  it  is  not  usually 
possible  to  distinguish  it  from  a  primary  form  of  disease. 

Trciitithiit. — The  disease  is  practically  hopeless.  Iridectomy 
is  more  likely  to  do  harm  than  good,  the  operation  being  almost 
invariably  followed  by  fresh  intraocular  hemorrhages,  and  by  a 
further  increase  of  tension.  Sclerotomy  is  said  by  some  to  act 
with  fairly  good  results  in  hemorrhagic  glaucoma.  The  myotic 
treatment  is  powerless. 


I  DROPHTHA]  UOS. 

Also  known  as  buphthalmo.s,  and  as  cornea  globosa.  It  is 
disease  of  early  childhood,  of  which  the  incipient  stages  are  be- 
lieved to  be  intra-ulerine.  The  cornea  becomes  enormously  en- 
larged in  diameter,  the  anterior  chamber  deep,  the  iris  trembling, 
and  the  sclerotic  thinned,  Increase  of  tension  often  attended  by 
severe  pain,  and  cupping  of  the  optic  papilla,  arc  usually  present. 

The  Patkohgy  of  the  disease  is  obscure.  Treacher  Collins* 
holds  that  it  is  a  failure  in  the  separation  of  the  iris  from  tin 
back  of  the  cornea  at  its  extreme  periphery,  in  course  of  tin 
development  of  the  eye,  whereby  the  angle  of  the  anterior 
chamber  is  blocked  ;  while  E.  von  llippelf  believes  it  to  be  the 
result  of  an  intra-uterine  inflammation. 

Treatment. — Iridectomy  and  sclerotomy  are  alike  followed  by 
disastrous  results  in  this  disease.  The  myotic  treatment  is  the 
only  one  applicable,  and  in  a  few  cases  it  arrests  the  disease. 


*  Ktsearclus  into  the  Anatomy  ami  I'atholoxy  of  the  Eyr,  p,    104,   l-undon,  1896. 
f  Bericht  d.    Ophthal.    Gesrllsch.,  p.   225,   1897. 


CHAPTER  XIII. 

DISEASES  OF  THE  CRYSTALLINE   LENS. 

Cataract,  by  which  is  meant  an  opacity  of  the  lens,  may  be 
said  to  be  the  only  disease  of  this  part  of  the  eye.  Cataract  mas- 
be  complete,  /.<.,  occupying,  in  its  final  stage,  the  whole,  'li- 
nearly the  wlmle,  of  the  lens;  or  partial,  i.e.,  occupying  only 
part   of  the    lens,  and   with  little   or  no  tendency  to  extend  to 

other  parts  of  it 

Comi'i.kii:  Cataracts. 

<  )l  these,  the  most  common  is  senile  cataract.  It  occurs  in 
persona  of  over  fifty  years  of  age,  rarely  in  those  under  forty- 
five  years  of  age. 

Progress,  Pathogenesis,  and  Etiology  of  Senile  Cataract. — In 
commencing  or  incipient  senile  cataract  the  opacity  is  found  in  the 
cortical  layers  of  the  lens,  especially  at  the  equator,  and  in  the 
latter  position  can  often  only  be  detected  with  transmitted  light 
from  the  ophthalmoscope  mirror,  or  with  focal  illumination,  even 
when  the  pupil  is  dilated  with  atropin.  This  opacity  takes  the 
form  of  lines,  or  of  triangular  sectors,  of  which  the  bases  are 
toward  the  equator  of  the  lens,  while  the  apices  are  toward 
its  center.  These  lines  and  sectors  look  black  with  trans- 
mitted light,  but  gray  with  focal  illumination,  and  between 
them  clear  lens  substance  is  present.  Or,  incipient  cataract  may 
fust  appear  as  a  diffuse  opacity  in  the  layers  surrounding  the 
nucleus  of  the  lens.  ( )r,  the  opacity  may  commence  both  in, li- 
the equator  am!  around  the  nucleus  at  about  the  same  time.    ( >r, 

again,  the  opai  it>  may  in  the  beginning  be  disseminated  through 
the  cortex,  in  the  form  of  flocculi,  dots  and  lines.     In  sour  cats 
mots,  ma  very  menxent  stage,  there  are  no  absolute  opacities ; 
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but  with  weak  transmitted  light — i.e.,  from  the  plane  mirror — num- 
bers of  fine  dark  lines  will  be  seen  in  the  lens,  which  vanish  and 
reappear  according  as  the  incidence  <>f  the  light  is  altered  ;  while 
a  little  later  on  true  opacities  make  their  appearance.  Gradually 
the  cataract  extends  to  other  parts  of  the  lens,  until  the  whole 
cortical  portion  is  opaque. 

In  senile  cataract  the  very  nucleus  itself  does  not  become 
cataractous,  although  it  is  usually  sclerosed  {harder  and  drier). 
Sclerosis  of  the  nucleus  of  the  lens  is  a  physiological  condition 
of  advanced  life,  and  will  be  found  in  many  an  eye  where  there 
is  no  cataract.  It  gives  to  the  non-cataractous  lens,  as  seen 
with  a  dilated  pupil  or  with  focal  illumination,  a  peculiar  smoky 
appearance,  which  is  often  mistaken  by  inexperienced  persons 
for  cataract ;  but  examination  with  transmitted  light  will  show 
that  there  is  no  opacity.  When  a  senile  cataract  has  become 
complete,  the  sclerosed  nucleus  imparts  to  its  center  a  brownish 
or  yellowish  hue,  while  the  other  parts  of  the  lens  are  of  a 
grayish  white.  As  a  rule,  the  most  peripheral  layers  of  the 
cortex  are  the  last  to  become  opaque.  Accordingly,  as  the  lens 
becomes  opaque  it  often  swells  somewhat,  and  the  interior 
chamber  consequently  becomes  a  little  shallower. 

Until  the  whole  cortex  is  opaque  a  clear  interval  will  be 
present  between  the  iris  and  the  cataractous  part,  and  on  ex- 
amination with  the^  oblique  light  a  shadow  of  the  iris  will  be 
thrown  on  the  GSjBftfcfoua  part  at  the  side  from  which  the  light 
comes  ;  and  the  cataract,  in  this  way,  is  proved  to  be  immature 
in  the  strict  sense.  If  the  whole  cortical  substance  be  opaque, 
the  thickness  of  the  capsule  alone  will  intervene  between  the 
pupillary  margin  and  the  opacity.  In  addition  to  this  examina- 
tion with  the  focal  light  the  pupil  should  be  dilated,  and  the  lens 
examined  by  transmitted  light  from  the  ophthalmoscope  mirror, 
when  a  completely  opaque  cataract  should  permit  of  no  red 
reflection  lx-in^   obtained  in  an)-  direction  from   the  fundus  oculi. 

\s  Boon  as  the  whole  of  the  cortical  substance  has  become 

opaque,    the   swelling   of  the  lens   begins  to    subside,    and  the 


anterior  chamber  finally  regains  its  normal  depth.  If  then  !>« 
no  glittering  sectors  in  the  cortex, the  cataract  is  now  "  mature-," 
or  "  ripe"  for  operation — i.e.,  if  an  extraction  operation  he  now 
undertaken,  it  is  possible  to  deliver  the  lens  in  its  entirety  ; 
whereas,  prior  to  this  stage,  some  cortical  substance  would  have 
been  liable  to  adhere  to  the  capsule,  and  be  left  behind. 

But  a  cataract  is  immature,  despite  the  absence  of  shadow 
from  the  iris  of  the  illuminable  pupil,  and  even  though  the 
.interior  chamber  be  of  normal  depth,  if  the  cortex  present  well- 
marked,  glittering  sectors.  The  glitter  of  the  different  sectors 
varies  with  the  angle  of  illumination,  so  that  the  surface  appears 
faceted.  In  such  a  lens  there  are  thin  transparent  flakes,  as  well 
as  opaque  flakes,  close  beneath  the  capsule  ;  and,  if  extraction 
be  undertaken,  the  former  are  very  apt  to  remain  within  the  eye 
in  spite  of  every  effort  to  remove  them.  A  few  months  later  the 
sectors  lose  their  sharp  contour,  break  down,  and  finally  disap- 
pear.    We  can  then  depend  upon  the  exit  of  the  whole  cataract. 

Yet  in  persons  over  sixty  years  of  age,  in  whom  the  nucleus 
is  usually  large,  many  a  cataract  can  be  completely  removed 
which  does  not  come  up  to  the  strict  standard  of  maturity  just 
laid  down  ;  and,  at  that  time  of  life,  I  would  not  hesitate  to 
operate,  without  waiting  for  absolute  maturity,  if  the  patient  were 
in.iti.-ri, illy  incommoded  for  want  of  si»ht. 

The  foregoing  is  the  most  common  course  of  events  in  the 
progress  of  a  senile  cataract  ;  but  there  is  a  rather  rare  form  of 
it,  in  which  total  opacity  of  the  cortical  layers  never  does  come 
about.  In  this  form  the  lens  is  occupied  by  radiating  linear 
opacities  up  to  the  very  capsule  ;  but  between  these  opaque  lines 
there  arc  clear  intervals,  which  may  even  admit  of  the  fundus 
Oculi  being  examined,  although  dimly,  and  which  allow  of  a 
certain  amount  of  sight.  These  cataracts  can  be  successfully 
removed. 

After  the  Stage  of  maturity  -i  cataract  gradually  gOCS  on  to  be 
hyperniaturc.  I  [era  one  of  tWO  changes  takes  place  :  either  the 
Cortical   substance  breaks  down    anil  becomes  fluid,  the  nucleus 


retaining  its  consistency  and  gravitating  to  the  lowest  part  of 
the  capsule  (Morgagnian  cataract)  ;  or,  more  commonly,  the 
cortical  substance  dries  up,  as  it  were,  aiul  finally  comes  to  form, 
with  the  nucleus,  a  hard  flat  disc.  Accompanying  these  changes 
in  the  lens  substance  are  changes  in  the  epithelium  lining  the 
inner  surface  of  the  anterior  capsule,  which  result  in  a  thickening 
of  the  capsule.  In  a  Morgagnian  cataract  the  fluid  cortex  finally 
undergoes  absorption,  and  the  anterior  and  posterior  capsules 
come  in  contact  (cataracta  membranacea).  In  some  cases  the 
capsule  remains  more  or  less  transparent,  and  the  sight  may 
greatly  improve.  Some  cases  are  on  record  of  spontaneous  cure 
of  cataract,  due  to  intracapsular  absorption.* 

The  investigations  of  Priestley  Smithf  have  shown  that  a 
diminished  rate  of  growth  of  the  lens  precedes  the  formation  of 
cataract ;  and  it  is  held  that  the  cataractous  process  in  the  senile 
lens  is  the  result,  in  the  first  instance,  of  a  rapid  sclerosis  and 
shrinking  of  the  nucleus.  If  the  process  of  sclerosis  and  shrink- 
ing be  very  gradual,  cataract  does  not  appear,  because  the  op- 
tical layers  of  the  lens  have  time  to  accommodate  themselves  to 
the  altered  state  of  things  ;  but  if  the  shrinkage  be  rapid  the 
cortical  layers  cannot  BO  rapidly  accommodate  themselves,  and 
then  the  fibrillar  of  these  layers  become  separated  somewhat 
from  each  other,  and  fluid  collects  in  the  interspaces.  This  fluid 
it  is  which  causes  the  disintegration  of  the  lens  substance,  grad- 
ually leading  to  opacity  of  the  whole  lens.  As  the  opacity 
increases,  more  fluid  is  present  in  the  lens,  and  it  is  this  which 
causes  the  swelling  of  the  lens  already  referred  to.  When  the 
whole  cortex  has  become  opaque  the  fluid  contents  begin  to 
diminish,  and  the  lens  returns  to  its  normal  size.  Senile  cata- 
ract, then,  is  entirely  a  local  process,  and  is  not  dependent  on 
any  disordered  -*tate  of  the  general  health. 

The  dimensions  <>f  the  nucleus  vary  a  good  deal.  In  some 
cataracts  it   is  very  small,  and  these  are  called  soft  cataracts,  as 


*   Milralsky,  Cintr.tlbl.  f.  frail.   Augenkcitkundt,  October,    1S92. 
.its.  Ophthal.  So,:,  1883,  p.  79. 
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they  consist  chiefly  of  the  soft  cortical  substance.  In  others — 
and,  as  a  rule,  in  patients  "\er  sixty  years  of  age — the  nucleus 
is  large,  and  these  are  called  hard  cataracts,  although  they  are 
not  hard  throughout      The  si/e  of  the  nucleus  can  be  estimated 

ptetty  accurately  by  the  extent  and  intensity  of  the  yellowish 
or  brownish  reflection,  which  is  obtainable  by  focal  illuminatiein 
from  the  center  of  the  cataract. 

In  some  senile  cataracts  the  sclerosis  is  not  confined  to  the 
nucleus,  but  extends  to  the  cortical  layers  as  well.  This  cai 
much  disturbance  of  sight, and  the  term  cataracta  nigra  is  given 
to  these  lenses,  from  their  very  dark  hue,  although  they  are  not 
cataracts  in  the  true  sense  of  the  term.  They  require  operation, 
and,  as  they  are  always  of  large  size,  wide  openings  have  to  be 
made  to  deliver  them. 

In  the  lenses  of  young  people  there  is  no  nucleus  ;  conse- 
quently, in  the  complete  cataracts  of  children  and  of  young 
adults,  there  is  no  nucleus  ;  the  whole  lens  becomes  opaque,  and 
the  cataract  is  always  soft.  Although  the  starting-point  of  cata- 
ract in  children  and  young  adults  cannot  be  a  shrinking  of  the 
nucleus,  as  there  is  nunc,  yet  the  opacity  is  no  doubt  due  to  the 
Liking  up  of  fluid  by  the  lens. 

The  symptoms  to  which  senile  cataract  gives  rise  consist,  in 
the  earliest  stages,  in  the  appearance  of  motes  before  the  ej  es 
and  of  monocular  polyopia.  Motes  arc  complained  of  also  in 
disease  of  the  vitreous  humor  ;  but  in  those  cases  they  float 
over  a  large  portion  of  the  field  of  vision,  while  in  commencing 
cataract  the)  occupy  almost  the  same  relative  position  in  the 
field.  The  polyopia  is  the  result  of  irregular  refraction  in  the 
media,  which  causes  many  images  of  the  objects  looked  at  to  be 
formed  on  the  retina.  This  symptom  seems  to  anno)-  the 
patients  more  especially  in  the  evening,  when  they  look  at  gas 
or  candlp  flames,  the  moon,  etc.  It  is  often  complained  of  be- 
fore there  is  any  actual  opacity  in  the  lens,  at  a  time  when  only 
the  clefts  filled  with  fluid  between  the  fibrilla.-  can  first  be  de- 
tected with  weak  transmitted  light  from  the  ophthalmoscope,  as 
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dark  lines  vanishing  and  reappearing  according  as  the  incidence 
of  the  light  is  altered. 

In  some  cases  of  incipient  cataract  there  is  an  increase  in  the 
refracting  power  of  the  lens,  with  the  result  that  the  patient  be- 
comes slightly  myopic,  if,  previously,  he   have  Keen  emmetropic. 

Gradually,  as  the  opacity  of  the  lens  extends  to  other  parts  of 
it,  the  acuteness  of  vision  becomes  affected  ;  and  this  is  the  more 
marked,  the  more  the  cortex  at  the  anterior  and  posterior  poles 
of  the  lens  is  involved.  In  those  cases  where  the  equatorial  parts 
of  the  lens  are  but  little  affected,  while  the  polar  regions  are  a 
good  deal  affected,  the  patients  tee  better  in  the  dusk,  or  with 
their  backs  to  the  light,  than  when  their  eyes  are  exposed  to  a 
strong  light.  The  reason  for  this  is  that  in  the  dusk  the  pupil 
is  dilated,  and  light  can  pass  through  the  clearer  periphery  of  the 
lens,  while  in  a  strong  light  the  pupil  is  contracted.  <  >n  tin 
other  hand,  when  the  opacity  is  confined  rather  to  the  equator 
of  the  lens,  a  strong  light  is  not  disturbing  to  sight  ;  or,  if  the 
center  of  the  lens  be  quite  clear,  a  strong  light  may  even  be 
pleasant  to  the  patient. 

Hut,  according  as  the  lens  becomes  more  and  more  opaque 
the  acuteness  of  vision  is  reduced,  until  finally  even  large  ob- 
jects cannot  be  discerned,  and  only  quantitative  perception  of 
light  is  left.  Some  cataracts,  however,  when  quite  ripe,  still  ad- 
mit of  finger-counting  at  a  few  feet. 

In  advanced  stages  of  the  disease,  as  the  opacities  occupy  a 
great  portion  of,  or  the  entire  cortex,  they  are  easily  recognized 
even  by  ordinary  daylight,  often  giving  a  grayish  appearance  to 
the  pupil.  Inflammatory  exudation  in  the  area  of  the  pupil 
would  afford  a  somewhat  similar  appearance,  but  would  be 
attended  by  other  signs  of  the  previous  inflammatory  pKX 
such  .is  synechia.-,  disorganization  of  the  iris,  etc.,  and  it  would  be 
seen  to  lie  more  in  the  plane  of  the  iris  than  does  any  lental 
opacity. 

The  length  of  time  occupied  by  the  ripening  of  a  cataract 
varies  in  different  cases  from  a  few  months   to   man)-  years.      In 
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the  very  "id  the  progress  is,  in  general,  more  rapid  than  at  an 
earlier  time  in  life.  That  form  which  commences  at  the  equator 
as  fine  lines  is  slower  than  that  with  flocculent  opacities,  or  than 
ili.it  in  which  the  cortex  around  the  nucleus  is  likewise  impli- 
cated at  an  early  period. 

All  examinations  as  to  the  condition  of  the  lens  are  rendered 
easier  and  more  conclusive  if  the  pupil  be  previously  dilated  with 
atropin  ;  but  the  tension  of  the  eye  should  be  ascertained  before 
atropin  is  instilled,  lest  glaucoma,  or  a  tendency  to  it,  be  present. 

Treatment, — No  external  local  applications,  nor  internal  medi- 
cines, are  of  any  avail   in  the  treatment  of  cataract  at  any  st  i 
Removal  of  the  cataract  from  the  eye  by  operation  is  the  only 
cure  for  blindness  caused  by  it. 

In  cases  of  incipient  cataract,  or  in  those,  rather,  which  have 
advanced  somewhat  beyond  this  stage,  we  often  find  that  vision 
is  improved,  or  made  more  pleasant,  by  the  wearing  of  tinted 
glasses  to  moderate  the  light.  With  commencing  cataract,  where 
slight  myopia  has  come  on,  low  concave  glasses  for  distant  vision 
will  be  found  of  service  ;  while,  fur  reading,  stenopeic  glasses 
sometimes  give  good  results.  Vet,  as  a  ru!e,  patients  are  un- 
willing to  use  any  of  these  aids. 

Dilatation  of  the  pupil  with  atropin  is  in  many  cases  of  the 
greatest  benefit,  especially  where  tite  nucleus  is  much  more 
opaque  than  the  cortical  portion  ;  but  sometimes  the  diffusion  of 
light  resulting  is  most  distressing  to  the  patient,  and  greater  im- 
pairment and  confusion  of  vision  are  produced,  and  for  this 
reason  care  in  the  prescription  of  atropin  is  demanded. 

Patients  with  incipient  or  advancing  cataract  may,  with 
immunity,  be  allowed  to  make  every  use  they  can  of  the  sight 
they  possess  |  and  the  surgeon  should  give  them  hints  as  to  the 
arrangement  of  light  in  their  rooms,  and  for  their  work,  etc.,  so 
as  to  enable  them  to  use  their  eyes  to  the  best  advantage. 

The  truly  distressing  period  in  tin-  progress  of  cataract,  when 
both  eyes  are  affected,  lies  between  the  advent  of  that  degree  of 
blindness  which  incapacitates  the  patient  for  reading  or  writing, 
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or  for  making  his  way  about  alone,  and  tire  occurrence  of 
maturity,  or  of  that  degree  of  maturity  which  is  deemed  requisite 

for  successful  removal.  This  is  often  a  lengthened  time  ;  it  may 
be  months  or  yeatS.  Fortunately,  in  many  instances  one  cata- 
ract is  much  more  advanced  than  that  in  the  other  eye  ;  and  then 
no  such  trial  need  be  gone  through. 

Artificial  Ripening. — In  order  to  hasten  the  maturity  of  a 
cataract,  puncture  of  its  anterior  capsule  has  been  proposed  and 
practised  with  success,  but  has  not  been  generally  adopted,  from 
the  fear  that  it  might  set  up  iritis,  or  produce  increased  tension 
from  excessive  swelling  of  the  cataract.  l'orstcr'  effects  artifi- 
cial ripening  by  performing  an  iridectomy,  which  can  afterward 
be  utilized  for  the  extraction.  This  in  itself  often  expedites  the 
ripening,  probably  by  disturbing  the  arrangement  of  the  lens- 
fibers  when  the  aqueous  humor  flows  off,  and  h'orsler  promotes 
the  disturbance  by  gently  rubbing  or  stroking  the  lens  through 
the  cornea,  Immediately  after  the  Iridectomy,  with  the  angle  of  a 
strabismus  hook.  This  same  massage  of  the  crystalline  lens 
may  be  employed  with  good  result  after  simple  tapping  of  the 
aqueous  humor  without  iridectomy.  Soon  after  this,  a  rapid  in- 
crease in  the  opacity  is  often  noticed,  SO  that  in  from  four  to 
eight  weeks  extraction  can  be  undertaken.  The  difficulty  of  this 
rubbing  or  massage  of  the  lens  lies  in  the  estimation  of  the  pres- 
sure to  be  applied;  for  if  it  be  excessive  the  zonula  may  easily 
be  ruptured,  with  the  result  of  loss  of  vitreous  when  the  extrac- 
tion comes  to  be  performed.  The  best  results  are  obtained  in 
cases  of  cataract  where  there  is  a  firm  and  somewhat  opaque- 
nucleus,  anil  where  a  certain  amount  of  opacity  already  exists  in 
the  anterior  cortical  substance.  1  have  occasionally  employed 
tin  method,  with  satisfactory  results  ;  but  some  operators  have 
seen  iritis  follow  the  proceeding. 

The  question  whether  the  cataract  in  one  eye  should  be  ex- 
tracted until  both  eyes  are  blind  is  often  asked  by  patients.     The 


*  Archives  of  Ophthalmology,  xi,  pt.  iii,  p.  349. 


answer  is  :  A  patient  with  one  mature  cataract,  and  the  other 
progressing  toward  maturity,  should  have  the  ripe  cataract 
moved,  Hypermaturity  is  thus  avoided,  and  also  the  stage  of 
blindness  above  referred  to.  -Again,  if  there  be  a  ripe  cataract  in 
one  eye,  and  not  even  incipient  cataract  in  the  other,  it  is  often 
advisable  to  operate  for  the  purpose  of  increasing  the  binocular 
field  of  vision. 

Complete  Cataract  of  Young  People. — The  spontaneous 
occurrence  of  total  cataract  in  the  youthful  lens  is  of  rare  occur- 
rence, and  its  pathogenesis  is  still  unknown. 

Treatment. — Discission. 

Diabetic  Cataract. — This  is  a  complete  opacity  of  the  crystal- 
line tens  occurring  in  diabetes,  and  due  to  disturbed  nutrition. 
It  has  been  proved  by  experiment  that  cataract  can  be  produced 
by  injecting  solutions  of  sugar  into  the  blood;  but  analysis  of 
the  aqueous  humor  in  diabetic  patients  shows  that  the  amount  of 
sugar  contained  in  it  is  not  sufficient  to  account  for  the  cataract. 
The  cataract  does  not  differ  in  appearance  or  consistency  from 
other  cataracts,  according  to  the  time  of  life  of  the  patient. 

Treatment  <in<l  Prognosis. — Contrary  to  a  very  general  opinion, 
these  cases  are  not  very  unfavorable  for  extraction  operations.  I 
have  operated  on  several  cases  of  this  kind,  and  always  with 
Success,  save  once,  when  the  eye  was  lost  by  intraocular  hemor- 
rhage ;  and  1  have  also  seen  such  cases  operated  on  successfully 
by  others.  There  is  no  other  method  of  restoring  sight  to  these 
patients,  who  often  live  a  long  time.  Some  ophthalmic  surgeons 
of  distinction  have  informed  me  that  occasionally  patients  ope- 
rated on  for  diabetic  cataract  die  of  coma  within  about  a  fort- 
night or  so  after  the  Operation  ;  and  they  seemed  to  think  that 
this  was  not  diabetic  conn  of  the  ordinary  kind,  but  coma  caused 
in  some  way  by  the  nervous  system  being  upset  by  the  opera- 
tion. 

The  operation  of  discission  in  these  cases  is  apt  to  be  followed 
by  severe  iritis. 

Complete    Congenital   Cataract.— Children    are    sometimes 


cataract, 

defects  of  the  choroid  or  retina,  or  congenital  amblyopia  with- 
nut  ophthalmoscopic  appearances,  are  also  sometimes  present, 
and  these  are  usually  indicated  by  nystagmus. 

Treatment. — Discission. 

Black  Cataract. — This  name,  as  above  stated,  is  sometimes 
given  to  cases  nf  extreme  sclerosis  of  the  lens,  in  which  it  as- 
sumes a  dark  brown  color  ;  but  in  other  cases  the  lens  is  really 
black,  the  pigment  being  derived  from  the  blood  (hemin,  or 
hematin).  An  instance  has  recently  been  observed  in  which  the 
lens  was  jet-black  from  this  cause.  The  prognosis  in  these  cases 
is  not  good,  as  they  are  often  complicated  with  disease  of  the 
choroid,  or  with  hemorrhages  in  the  vitreous  humor. 

Partial  Cataracts, 

These  are  nearly  all  congenital. 

Central  Lental  Cataract. — This  is  a  congenital  and  usually 
non-progressive  form.  It  is  an  opacity  of  the  central,  or  oldest, 
lens-fibers,  while  the  peripheral  layers  remain  clear. 

Treatment. —  Discission  or  iridectomy. 

Zonular,  or  Lamellar,  Cataract. — This  is  congenital,  or 
forms  in  early  infancy,  and  is  the  most  common  kind  of  cataract 
in  children.  It  usually  is  present  in  both  eyes,  but  it  has  been 
seen  in  one  eye  only.  In  it  the  very  center  of  the  lens  is  clear 
(Fig.  107),  while  around  this  is  a  cataractous  layer  or 
tone,  and  outside  that,  again,  the  peripheral  layers  are 
transparent  Most  of  these  cases  are  non-progressive,  but 
occasionally   the    whole    lens   does    become    opaque,  and     x; 

riu. 

usually  then  there  have  been  previously  some  slight  opaci-   107. 
ties  in  the  otherwise  clear  cortical  layers. 

With  oblique  illumination  the  cortical  layers  of  the  lens  are 
seen  to  be  clear,  while  toward  the  center  of  the  lens  a  uniform 
gray  circular  opacity  will  be  observed,  The  diameter  of  this 
opadty  may  be  small,  perhaps   not  more   than  3  mm.  or  4  mm., 
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or  it  may  extend  very  nearly  to  the  equator  of  the  lens.  If  the 
pupil  hi  dilated,  unci  the  lens  examined  with  transmitter!  light, 
the  eataractous  portion  will  be  seen  as  a  more  or  less  dark  disc- 
in  the  center  of  the  lens,  while  all  around  it  is  seen  the  red  light 
reflected  from  the  fundus  oculi.  The  center  of  this  disc  is  cither 
of  the  same  degree  of  darkness  as  its  margin  or  but  very  little- 
darker  ;  anil  this  point  serves  to  distinguish  this  form  of  cataract 
from  one  in  which  the  whole  center  of  the  lens  is  opaque.  In 
the  latter  case  it  is  evident  that  the  center  of  the  opacity  must  he 
darker  than  its  margin.  In  many  cases  small  radial  opacities 
are  seen  around  the  equator  of  the  lens,  passing  from  the  ante- 
rior to  the  posterior  surface,  their  concavity  embracing  the  cir- 
cumference of  the  central  opacity. 

It  is  probable  that  lamellar  cataract  is  due  to  some  transient 
disturbance  of  nutrition  in  utero,  occurring  at  the  time  the 
affected  layers  of  the  lens  are  being  laid  down.  Hut  against 
this  view  is  the  fact  that  one-half  of  the  lens  only  may  present 
the  appearance  of  zonular  cataract.*  The  subjects  of  it  are 
Usually  rickety,  as  shown  by  the  irregular  and  imperfect  devel- 
opment of  the  teeth,  and  by  rachitic  alterations  in  the  bones  of 
the  skull.  Convulsions  during  infancy  in  these  patients  are- 
corn  mon. 

Tlit  treatment  of  central  lental  cataract  and  of  zonular  cata- 
ract is  similar,  and  consists  in  either  discission  or  iridectomy 
The  latter  is  very  decidedly  to  be  preferred  in  those  cases  in 
which  the  central  opacity  is  so  small  that,  on  dilatation  of  the 
pupil,  the  acutenesa  of  vision,  with  the  aid  of  a  stenopeic  slit,  is 
increased  in  a  satisfactory  degree.  When  the  improvement  is 
but  slight,  the  breaking  up  of  the  lens  with  a  needle  is  indicated. 
The  advantage  of  iridectomy  over  discission,  when  the  former 
I  .in  be  adopted,  is  that  no  spectacles  are  afterward  required, 
ami  th.it  tin  power  of  accommodation  is  retained. 

Congenital  cataracts  may  be  needled  any  time  after  dentition 
is  completed. 


*   CtHlralblatt  f.  fruit.  Augtnhalkundr,  1894,  p.  33, 
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Anterior  polar,  or  pyramidal,  cataract  may  be  either  con- 
genital   or   acquired.      In  the  former  case  it  must  be    referred  to 

some  inflammatory  disturbance  occurring  about  the  third  period 
of  development  of  the  lens.  In  both  cases  the  mode  of  origin 
of  the  opacity  is  the  same,  whether  it  be  punctiform,  flakelike, 
or  pyramidal — namely,  by  contact  of  the  lens  with  an  inflamed 
cornea.  In  fetal  life  this  may  occur  without  any  perforation  of  the 
cornea,  as  there  is  then  no  anterior  chamber.  After  birth  a  per- 
forating ulcer  of  the  cornea  is  a  necessary  precursor  of  it,  but  the 
ulcer  need  not  be  central  (p.  1  ?j).  This  contact  with  an  inflamed 
and  ulcerating  cornea  may  lead  to  subcapsular  cell-proliferation 
at  that  portion  of  the  capsule  which  is  exposed  in  the  pupillary 
area,  and  consequent  subcapsular  opacity  in  this  small  area. 

No  treatment  is  required,  as  vision  is  not  affected. 

Fusiform,  or  spindle-shaped,  cataract  is  also  congenital,  and 
is   rare.      It   consists  in  an  axial  opacity  extending  from   pole  to 
and  may  be  combined  with  central  or  lamellar  opacity. 

The  foregoing  forms  of  cataract,  with  the  exception,  perhaps, 
of  the  anterior  polar  and  genuine  black  cataract,  are  primary; 
that  is  to  say,  they  are  not  dependent  on,  or  the  result  of,  dis- 
1  ase  in  other  parts  of  the  eye. 

Hut  the  fact  has  to  be  recognized  that  some  diseased  states  of 
the  eye  give  rise  to  secondary  cataract. 

Secondary  Cataract. 

Of  this  a  partial  kind  is  : 

Posterior  Polar  Cataract. —  This  form  is  seen,  with  trans- 
mitted light,  as  a  star-shaped  or  rose-shaped  opacity  in  the  most 
posterior  layers  of  the  posterior  cortical  substance,  its  center 
corresponding  with  the  posterior  pole  of  the  eye. 

Posterior  polar  cataract  is  usually  found  in  eyes  which  are  the 
subjects  of  disseminated  choroiditis,  retinitis  pigmentosa,  or  dis- 
eased vitreous  humor,  It  sometimes  progresses,  and  becomes  a 
complete  cataract ;  and  then  tin-  prognosis  for  sight  after  extrac- 
tion is  not  very  good,  owing  to  the  disease  which  is  present  in 
the  deep  parts  of  the  eye. 


The  additional  disturbance  of  sight  caused  by  the  presence 
of  posterior  polar  cataract  depends  a  good  deal  upon  its  density. 

Total  secondary  cataract  often  ensues  upon  contact  of  the 
lens  with  inflammatory  products  in  the  eye — e.g.,  where  false- 
membranes  have  been  produced  by  inflammation  in  the  uvea] 
tract.  It  is  sometimes  then  called  Cataracta  accrete,  when  the 
iris  or  ciliary  processes  are  adherent  to  it.  Cataract  is  also 
caused  by  detachment  of  the  retina,  intraocular  tumor,  absolute 
glaucoma,  dislocation  of  the  lens,  etc.  The  reason  of  this  is 
that  the  lens,  in  these  cases,  imbibes  abnormal  nutrient  fluid 
from  the  diseased  tissues  with  which  it  is  in  contact. 

Such  cataracts  often  undergo  a  further  degeneration,  and  be- 
come calcareous.  Calcareous  cataracts  are  easily  recognized  by 
their  densely  white  or  yellowish  white  appearance  ;  ami  almost 
always  indicate  deep-seated  disease  in  the  eye,  even  when  the 
functions,  so  far  as  they  can  be  tested,  are  fairly  good. 

These  secondary  cataracts  rarely  come  within  the  range  of 
treatment,  as  the  diseases  which  give  rise  to  them  are  usually 
destructive  of  sight.  When,  occasionally,  they  can  be  dealt 
with,  they  should  be  extracted. 

The  term  secondary  cataract  is  also  used  in  cases  in  which, 
after  a  cataract  extraction,  the  capsule  of  the  crystalline  lens, 
which  is  left  behind,  presents  an  obstacle  to  good  sight.  This 
will  be  referred  to  again  further  on,  and  is  not  to  be  classed  with 
the  conditions  dealt  with  in  this  paragraph. 

(   kpsl  i  ak  Cataract 

means  an  opacity  of  the  anterior  capsule  or  of  the  capsular 
epithelium.  It  is  usually  confined  to  the  center  or  anterior  pole, 
and  is  most  frequently  seen  in  over-ri(x:  senile  cataracts  and  in 
secondary  cataracts. 

Traumatic  CATARACT. 

Every  injury  which  opens  the  capsule  of  the  lens  is  liable  to 
cause  Cataract,  by  reason  of  the  admission  of  some  of  the  sur- 
rounding fluids  to  the  lenticular  substance. 
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Perforating  injuries  with  sharp  instruments,  or  the  entrance  of 
small  foreign  bodies — in  both  cases,  as  a  rule,  through  the 
cornea — are  the  most  common  injuries  that  produce  traumatic 
cataract.  But  blows  upon  the  eye,  without  any  perforating 
wound,  also,  although  rarely,  produce  cataract.  In  these  tatter 
cases  there  is  a  rupture  of  the  capsule,  either  at  the  equator  of 
the  lens  or  on  its  posterior  or  anterior  surface. 

Within  a  few  hours  after  ■  perforating  injury  of  the  anterior 
capsule,  the  lens  substance  in  the  immediate  neighborhood  of 
the  opening  becomes  opaque,  swells,  and  protrudes  as  a  gray, 
fluffy-looking  mass,  through  the  opening  in  the  capsule  into  the 
anterior  chamber,  where  it  breaks  up,  dissolves,  and  becomes 
absorbed.  It  is  immediately  followed  by  other  portions  of  the 
lens  which  have  become  cataractous,  until,  gradually,  the  whole 
lens  may  have  disappeared,  and  the  pupil  again  become  black. 
Marcus  Gunn  suggests*  that  the  explanation  of  the  solution  of 
the  cataract  in  the  anterior  chamber  consists  in  the  fact  that 
globulin  is  normally  soluble  in  a  weak  solution  of  chloriil  of 
sodium,  sucli  as  we  have  in  the  fluid  of  the  anterior  chamber. 
The  absorption  of  a  traumatic  cataract  takes  in. on  weeks  J  and 
ultimately  the  eye  sees  well  if  a  suitable  convex  lens  be  put 
before  it. 

But  the  course  of  events  just  sketched  is  ilu-  most  favorable 
one,  and  is  hardly  likely  to  take  place  in  a  case  which  is  wholly 
untreated.  In  the  first  place,  the  swelling  of  the  lens — especially 
if  it  be  rapid,  in  consequence  of  a  wide  opening  in  the  capsule — 
is  liable  to  irritate  the  iris,  and  to  cause  iritis  ;  or  to  push  the 
periphery  of  the  iris  forward  against  the  periphery  of  the  cornea, 
block  the  angle  of  the  anterior  chamber,  and  cause  secondary 
glaucoma. 

Moreover,  violent  plastic  or  purulent  uveitis  may  come  on,  as 
the  consequence  of  the  introduction  of  infective  matter  on  the 
perforating  object,  or  foreign  body,  which   causes  the  cataract. 
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Where  this  ocean,  tin  ease  enters  into  the  category  of  dis. 

of  the   uveal   tract;   anil   the  cataract,  as  such,  becomes  a  miner 

consideration. 

Again,  wc  sometime-,  meet  irith  traumatic  cataracts  which  do 
nut  undergo  any  absorption  process,  but  simply  remain  station- 
ary ;   or,  in  the  course  of  years,    undergo   secondary  chai 

similar  to  those  which  occur  in  senile  cataract.  In  these  in- 
stances tin-  trauma  is  usually  a  blow  on  the  eye,  not  a  perfora- 
ting injury;  and  it  is  believed  that  the  rupture  of  the  capsule 
i  loses  soon  after  the  blow,  and  hence  no  lens  matter  can  escape 
into  the  anterior  chamber ;  also,  the  rupture  in  many  of  these 
cases  is  probably  at  the  equator  of  the  lens,  where  the  aqm 
would  not  readily  get  access  to  the  lenticular  substance. 

Where  the  cataract  is  produced  by  a  small  foreign  body  flying 
through  the  cornea  and  into  the  lens,  it  is  a  matter  of  import* 
ance,  for  the  prognosis,  to  decide  whether  the  foreign  body  b  it 
tin-  lens  or  have  passed  through  it  into  the  deeper  parts  of  the 
eye.  In  the  former  case  we  may  hope  to  extract  it  with  tin 
cataractous  lens  ;  while  in  the  latter  case  we  must  fear  that  it 
will  set  up  dangerous  inflammatory  reaction.  In  such  cases  the 
lens  should  be  well  searched  with  focal  illumination,  and  the 
transmitted  light  may  also  be  of  use  ;  but  it  must  be  remembered 
that  in  these  traumatic  cataracts  there  are  often  glittering  sectors 
in  their  deep  parts,  which  may  readily  be  mistaken  for  a  metallic 
foreign  body.  If  the  foreign  body  be  of  steel  or  iron,  the 
sideroscope  (p.  407)  may  be  employed  for  its  detection,  or,  best 
of  all,  tin-  Rontgen  rays  may  be  utilized. 

Tti-atniail. —  The  pupil  should  be  kept  dilated  with  atropin,  in 
order  to  draw  the  iris  out  of  the  way  of  the  swelling  lens  mat- 
ter; and  nothing  more  is  necessary  if  complications  do  not  arise. 
Hut  should  iritis  or  high  tension  come  on — and  the  surg 
must  Constantly  test  the  tension — it  is  important,  without  further 
delay,  to  extract  as  much  as  possible  of  the  cataract.  This  may 
be  done  either  without  an  iridectomy,  through  a  linear  incision 
some  10  mm.  long  in  the  upper  third  el  the  cornea,  ox  with  an 


_ 


TIIK  CRVSTAl  I  l\l    LENS 


365 


iridectomy,    through    an    incision    in    the    upper    margin    of   the 

cornea. 

If  a  foreign  body  be  present  in  the  lens,  extraction  of  the 
latter  with  the  foreign  body  should  invariably  be  undertaken. 

Where  violent  purulent  or  plastic  uveitis  is  set  up  by  the  trauma, 
the  treatment  resolves  itself  into  that  for  these  inflammations. 

Operations  fob  Cataract. 

With  regard  to  the  State  of  health  of  the  patient  about  to  be 
operated  on,  it  is  desirable,  as  in  every  operation,  that  it  should 
be  good.  Still,  we  have  so  often  in  these  cases  to  deal  with  very 
old  jjooplc  that  we  cannot  in  every  instance  require  sound  organs 
and  a  robust  constitution  ;  and,  as  a  matter  of  experience,  1  have 
not  found  serious  disease  of  the  heart,  lungs,  and  liver,  even 
when  they  all  existed  in  the  same  individual,  any  impediment  to 
a  successful  operation.  Diabetes  is  no  absolute  contra-indication, 
and  even  in  the  presence  of  Bright's  disease  I  have  operated 
successfully.  Very  advanced  years  form  no  obstacle.  I  have 
frequently  operated  for  cataract  on  persons  over  eighty  years  of 
age,  and  always  with  success. 

The  state  of  the  eye  itself  should  be  carefully  investigated  prior 
to  proposing  or  undertaking  an  operation  for  cataract,  and  is  a 
much  more  important  matter  than  the  general  health.  Above 
all  things,  it  is  to  be  determined  whether  there  be  intraocular 
complications,  which  would  neutralize  the  result  of  a  successful 
operation,  such  as  detachment  of  the  retina,  disseminated  cho- 
roiditis, atrophy  of  the  optic  nerve,  etc.  The  examination  of  the 
eye  in  question  before  the  lens  has  become  opaque,  if  the  sur- 
geon have  had  that  opportunity,  will  be  the  most  reliable  basis 
upon  which  to  go;  and  for  this  reason  a  careful  note  should  be 
taken  of  the  condition  of  the  fundus  in  each  case  of  incipient 
cataract.  The  examination  of  the  fundus  of  the  other  eye,  if  its 
lens  be  clear,  may  help  in  determining  the  point,  in  so  far  as  those 
intraocular  diseases  are  concerned  which  are  apt  to  be  binocular. 
tin,  the  condition  of  the  anterior   capsule  of  the  lens  should 


be  observed,  for  a  defined  glistening  white  square  patch,  about  2 
mm.  bn>ad,  situated  En  the  center  of  the  capsule,  tells  the  tale  of 
intraocular  mischief.      It   cannot  be  confounded  with  the  m 
diffused  striated  and  punctated  capsular  alterations  due  to  over- 
ripeness. 

finally,  the  functions  of  the  eye  should  be  examined.  With 
an  uncomplicated  cataract  of  the  most  opaque  kind  good  per- 
ception of  light  should  be  present,  so  that  the  light,  say,  of  a 
candle  some  two  meters  distant  may  be  distinguished.  In 
dense  cataracts  fingers  may  be  counted  at  i  m.  or  1.5  m.  when 
full  maturity  has  been  attained.  The  field  of  vision  must  be  ex- 
amined by  means  of  the  "projection  of  light" — i.e.,  a  lighted 
candle  held  in  different  parts  of  the  field  sin  mid  be  recognized 
by  the  patient,  who  is  required  to  point  his  finger  in  the  direc- 
tion of  the  light,  as  it  is  moved  rapidly  from  one  part  of  the 
field  to  another.  This  examination  can  also  be  made  by  means 
of  the  light  reflected  from  the  ophthalmoscope  mirror.  If  the 
patient  fail  to  project  the  light  in  any  direction,  a  diseased  con 
dition  in  the  corresponding  part  of  the  retina  may  be  suspected. 
Yet  in  cases  of  very  old  uncomplicated  cataract  the  patients  often 
project  the  light  in  some  one  direction,  no  matter  where  it  may 
come  from.  A  certain  degree  of  intelligence  on  the  part  of  the 
patient  is  required  for  this  test. 

By  the  foregoing  means  most  intraocular  complications  of  a 
serious  nature  can  be  detected  ;  but  there  is  at  least  one  against 
which  1  know  of  no  safeguard,  name!)-,  a  small  circumscribed 
spot  of  choroido-retinal  degeneration  at  the  macula  lutea  (central 
senile  choroiditis).  After  removal  of  a  cataract  from  an  eye 
affected  in  this  way  the  patient's  vision  is  so  much  improved  as 
to  enable  him  to  go  about  alone,  but  reading  will  still  remain  an 
impossibility  for  him. 

Tlii  Cininii  Skeatd  be  Examined. — Such  corneal  opacities  as 
would  seriously  compromise  vision  may  contra-indicate  the 
Operation  ;  but  slighter  opacities,  discernible  only  with  oblique 
illumination,  would  merely  diminish  the   future  acuteness  of  vis- 
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ion,  and  would  require  a  corresponding  prognosis  to  be  given 
before  operation. 

The  condition  of  tin  appendages  of  the  eye,  too,  must  be  ex- 
amined. Should  there  be  any  conjunctivitis,  blepharitis,  or 
dacryocystitis,  it  ought  to  be  cured  or  alleviated  before  the 
operation  is  undertaken.  Very  successful  operations,  it  is  true, 
may  be  performed  in  the  presence  of  chronic  dacryocystitis,  or 
of  granular  ophthalmia  ;  but  it  is  in  all  respects  wiser  to  reduce 
their  activity  to  a  minimum.  Some  surgeons,  in  cases  of  dacryo- 
cystitis, temporarily  obliterate  the  lacrimal  puncta  by  introduc- 
ing a  red-hot  needle. 

Extraction  of  Cataract. 
Linear  Extraction. — The  extraction  through  a  linear  incision 
in  the  cornea  is  applicable  only  to  soft  or  fluid  cataracts,  in  per- 
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sons  up  to  the  age  of  twenty-five.  The  instruments  required 
are:  A  spring-lid  elevator  (Fig.  108).  a  fixation  forceps,  a  wide 
kcratomc  (Fig.  109)  or  a  Graefe's  cataract  knife,  a  cystotome 
(Fig,   I  10),  and  a  Critchctt's  vectis  (Fig.   III). 

The  speculum  having  been  applied,  a  fold  of  conjunctiva  close 
to  the  margin  of  the  cornea,  and  at  the  inner  end  of  the  hori- 
zontal meridian  of  the  latter,  is  seized  (Fig.  1  12)  with  the  fixa- 
tion forceps,  and  the  eye  fixed  by  it  throughout  the  operation. 
The  point  of  the  knife  is  now  entered  into  the  cornea  in  its  hori- 
zontal meridian,  about  4  mm.  from  its  outer  margin,  and  is 
patted  into  the  anterior  chamber.     The  blade  of  the  knife  is  then 


laid  in  a  plane  parallel  to  that  of  the  iris,  and  pushed  '>n  until 
the  corneal  incision  has  attained  a  length  oi  601  7  mm.  The 
point  of  the  knife  being  DOW  laid  close  to  tin  posterior  surface 
of  the  cornea — in  order  that  no  injury  may  be  done  to  the  iris  or 
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lens  when  the  aqueous  humor  commences  to  flow  off — the  in- 
strument is  very  slowly  withdrawn,  so  that  the  aqueous  humor 
may  come  away  gradually,  without  causing  prolapse  of  the  iris. 
In  withdrawing  the  knife  it  is  well  to  enlarge  the  inner  aspect  of 
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one  or  other  end   of  the  wound    In   a  suitable  motion  of  the 
strument  in  that  direction. 

The  knife  being  now  laid  aside,  the  cystOtOOIC  is  passed  into 
the  anterior  chamber  (Fig.  II3)  as  far  as  the  opposite  pupillary 
MUgJII,  care    being  taken,  bv    keeping  the  sharp   point  of  the  in- 


strument  directed  either  up  or  down,  not  to  entangle  it  ir 
wound  or  in  the  iris.  The  point  is  now  turned  directly  on  the 
anterior  capsule,  and,  by  withdrawing  the  cystotome  toward  the 
corneal  incision,  an  opening  in  the  capsule  of  the  width  of  the 
pupil  is  produced.  The  cystotome  is  then  removed  from  the  an- 
terior chamber  with  the  same  precautions  as  on  its  entrance. 

The  edge  of  the  vectis  is  then  placed  on  the  outer  lip  of  the 
corneal  incision,  and  the  latter  is  made  to  gape  somewhat,  gentle 
pressure  being  at  the  same  time  applied  to  the  inner  aspect  of 
the  eye  by  the  fixation  forceps,  and  in  this  way  the  lens  is 
evacuated.  When  the  pupil  has  become  quite  black  the  opera- 
tion is  concluded.  If  pressure  does  not  at  first  clear  the  pupil 
completely,  the  speculum  should  be  removed,  the  eyelids  closed, 
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a  compress  applied,  and  a  few  minutes  allowed  to  elapse,  in  order 
that  some  aqueous  humor  may  be  secreted.  A  renewal  of  the 
efforts  to  clear  the  pupil  will  probably  now  be  successful,  or,  if 
not,  another  pause  may  be  made,  and  then  fresh  attempts  em- 
ployed until  the  pupil  is  quite  clear.  It  is  unwise  to  insert  the 
vectis  into  the  eye  to  withdraw  the  fragments;  and  if  some  of 
these  should  be  left  behind,  no  ill  results  need  necessarily  fol- 
low, although  iritis  is  more  apt  to  supervene  than  if  the  lens  be 
thoroughly  evacuated.  Fragments  left  behind  become  absorbed. 
If  there  be  a  prolapse  of  the  iris  which  cannot  be  reposed,  it 
must  be  abscised. 

\  on  Grade,  Waldau,  and  Critchett  endeavored,  by  Increasing 

the  size  of  the  incision,  placing  it  in  the  cornco-r>clcrotic  margin, 
3» 
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cataracts        I  Ik  es    derrived   from   these    modifications 


not,  however,  more  satisfactory  than  those  obtained  from 
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the  old  Rap-operation.  Hut  these  experiments  l<_cl  von  Gracfe  to 
the  operation,  a  modification  of  which  is  now  very  generally  em- 
ployed,    lie  called  his  operation  : 

The  Modified  Peripheral  Linear  Extraction. — The  instru- 
ments required  are:  A  wire  lid-speculum,  a  fixation  forceps 
with  spring  catch,  a  von  Grade's  cataract  knife  (Fig.  1  14),  a 
curved  iris  forceps,  an  iris  scissors  or  a  de  Wecker's  forceps- 
scissors  (Fig.  1 1  5),  a  bent  cystotome.  a  hard-rubber  spoon  (Fig. 
116),  and  a  hard-rubber,    tortoise-shell   or  silver  spatula  (Fig. 

'■7). 

Before  proceeding  to  operate,  the  eye  is  thoroughly  cocain- 
ized by  the  instillation  of  about  three  drops  of  a  2  percent,  solu- 
tion of  hydrochlorate  of  cocain,  at  intervals  of  two  or  three 
minutes, 

Antiseptic  measure*  similar  to  those  used  for  the  three  milli- 
meter flap-operation  (vutt  infra)  are  to  be  carefully  attended  to. 

The  Operation. — The  speculum  having  been  applied,  the  eye- 
is  steadied  by  seizing  a  fold  of  conjunctiva,  with  its  subconjunc- 
tival tissue,  close  to  the  lower  margin  of  the  cornea,  and  in  a 
prolongation  of  the  vertical  meridian  of  the  tatter.  The  eye  is 
now  drawn  gently  downward,  the  patient  assisting  in  tlte  motion. 
The  point  of  the  (iraefe's  knife,  its  cutting  edge  being  directed 
upward,  is  then  entered  into  the  corneo-sclerotic  margin  at  a 
point  (A  in  Fig.  118)  about  1.5  m.  from  the  outer  and  upper 
corneal  margin,  and  2  mm.  below  the  level  of  the 
tangent  which  would  pass  through  the  highest  /i*f^^»4 
point  of  the  corneal  margin.  The  blade  is  held  in 
a  plane  parallel  to  that  of  the  iris,  and  is  pushed 
on  into  the  anterior  chamber  until  its  point  reaches 
the  point  C,  some  7  or  8  mm.  of  the  blade  being  now  in  the  ante- 
rior chamber.  The  handle  of  the  knife  is  then  lowered,  so  that 
the  point  of  the  blade  is  brought  up  to  Jl,  where  it  is  made  to  pass 
out  through  the  corneo-sclerotic  margin,  this  counterpuncture 
corresponding  in  position,  with  reference  to  the  corneal  margin, 
to  the  point  of  entrance  A.    The  edge  of  the  knife  is  now  turned 
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slightly  forward,  and  by  MIC  or  two  sawing  motions  the  incision 
A  B  is  completed  in  the  corneo-scleiotic  margin.  The  blade 
still  lies  under  the  conjunctiva,  which  is  divided,  tJie  edge  of 
the  instrument  being  turned  more  forward,  or  even  somewhat 
downward,  as  it  is  not  desirable  to  have  too  large  a  conjunctival 
flap. 

The  advantage  of  this  incision  lies  in  its  jx'ripheral  position, 
which  is  almost  ill  the  plane  of  the  crystalline  lens,  and  conse- 
quently enables  the  cataract  to  be  delivered  without  revolution 
on  its  axis.  At  a  later  period  von  Graefe  altered  the  incision,  so 
that,  puncture  and  counteqmncture  lying  as  described,  the  center 
of  the  incision  passed  through  the  apex  of  the  clear  cornea  in- 
stead of  through  the  cornco-sclerotic  margin.  This,  by  making 
the  incision  more  nearly  a  segment  of  a  greater  circle  of  a 
sphere,  made  it  as  linear  as  possible,  and  consequently,  in  his 
opinion,  its  margins  adapted  themselves  more  readily. 

The  next  step  in  the  operation  is  an  iridectomy,  a  portion  of 
iris  corresponding  to  the  whole  length  of  the  wound,  or  nearly 
as  much,  being  excised.  This  iridectomy  is  necessary  or  advis- 
able, chiefly  because  of  the  peripheral  position  of  the  wound, 
which  would  render  prolapse  of  the  iris  very  liable  to  occur; 
but  it  also  facilitates  the  delivers'  of  the  lens  and  cortical  masses. 
The  subsequent  stages — capsulotomy  and  delivery  of  the  lens — 
are  similar  in  their  details  to  those  in  the  three  millimeter  flap- 
operation,  to  be  presently  described. 

It  was  found  that  the  advantages  of  the  position  and  form  of 
the  incision  in  this  procedure  were  largely  counterbalanced  by 
the  danger  of  prolapse  of  the  vitreous,  the  difficulty  of  proper 
reposition  of  the  angles  of  the  coloboma,  and  the  liability  to 
eyelids,  all  entailed  by  the  peripheral  incision,  and  consequently 
this  incision  has  been  abandoned  by  nearly  all  Operators. 

Out  of  this  method  grew  that  one  which  is  known  as  the: 
Three    millimeter    flap-operation,    first    proposed     by   be 
Wii  ker.      I  shall  describe  the   operation  -is  I  am  in  the    habit   of 
performing  it  ,  and  1  may  here  say  that  for  success  in  the  cata- 
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ract  operation  it  is  necessary  not  only  to  select  the  method  which 
seems  the  most  rational,  but  also  to  devote  the  utmost  attention 
to  a  series  of  minute  details  in  its  performance. 

Preparation  of  the  Patient. — A  gentle  purgative  is  given  the 
day  before  the  operation,  so  that  the  Rowels  need  not  be  dis- 
turbed for  two  days  after  the  operation.  In  the  case  of  hospital 
jiattents,  the  face  is  washed  with  hot  water  and  soap  shortly  be- 
fore the  operation. 

/'reparation  of  the  Eye. — Half  an  hour  before  the  operation  a 
drop  of  a  sterilized  2  per  cent,  solution  of  sulphate  of  eserin  is 
dropped  into  the  eye,  and  this  is  repeated  a  quarter  of  an  hour 
later.  Just  before  the  operation,  at  intervals  of  two  minutes, 
three  drops  of  a  sterilized  2  \xr  cent,  solution  of  hydrochlorate 
of  cocain  are  dropped  into  the  eye.  Finally,  the  lids  having 
been  everted,  the  conjunctival  sac  is  washed  out  with  sterilized 
physiological  solution  of  common  salt,  particular  attention  being 
paid  to  the  fornix  of  each  lid,  and  to  the  inner  and  outer  canthus. 
Then  the  skin  of  the  eyelids  and  immediate  surroundings  of  the 
eye  are  freely  washed  with  the  same  solution. 

/'reparation  of  the  /nstrnments. —  The  instruments  required  are 
the  same  as  those  for  the  modified  linear  extraction.  Immedi- 
diately  before  the  operation  they  are  sterilized  by  boiling  ;  out 
of  the  boiling  water  they  are  plunged  for  a  moment  into  absolute 
alcohol,  and  then  laid  on  a  sterilized  porcelain  tray,  under  a 
sterilized  cloth,  until  required  for  use. 

During  the  progress  of  the  operation  small  bits  of  lint,  wet 
with  the  sterilized  salt  solution,  are  employed  to  wipe  away 
coagula,  cortical  masses,  etc.,  and  are  not  employed  a  second 
time.  An  assistant  should  place  the  instruments  in  the  surgeon's 
hand  in  their  turn,  and  take  out  of  his  hand  those  he  has  used, 
in  such  a  manner  as  to  render  it  unnecessary  for  him  to  look 
■way,  even  for  a  moment,  from  the  field  of  operation. 

The  Operation. — A  spring  wire  lid-speculum  is  applied.  The 
is  lived  with  a  catch  fixation  forceps  by  a  fold  of  conjunctiva 
and  subconjunctival  tissue  below  the  vertical  meridian  of  the 
cornea,  or  a  little  to  one  side  of  this  line  (Fi%.  w<)Y 


The  point  of  the  kmfei 
cornea,  at  the  outer  extremity  of 
pa*»  3  mm   br  I  <m  the  ramtait  of  the 
found  by  placing  the  knife,  which  is 
zontally  aero*  the  corn/a,  *o  that  a  margin  of 
ti**uc  i  mm.  brood  may  remain  exposed  bctnmi  the  kn 
»umrmt  of  the  cornea.     The  knife  is  then  passed   caut>o«sh- 
through  the  anterior  chamber,  and  the  couoterpuncture  is 
'  he  corneal  margin  at  the  inner  extremity  of  the 

I.  and  the  incision  is  then  finished  in  the   i 
I  ;;in  by  a  few  flow  to-and-fro  motions  of  the  knife. 

n,;  to  lli«-  action  of  the  eserin,  the  iris  does  not  prolapse 

between   puncture  and  counterpuncture,  lies  in  the 

clear  i  t  it^  very  margin,  as  represented  by  the  dotted  line 

IImn  incision  is  no  longer  linear,  but    slightly 

■I      It  in  found,  however,  to  adapt  itself  readily,  and,  being 

IcM  periphi  r.il  than  the  true  von  Gracfc  incision,  the  objections 

t<.  tin    l,i!  bviatcd. 

I  In  .K. nil  itage  "I  tin  operation  consists  in  an  iridectomy. 
I  hi  fixation  of  the  eye  having  been  given  over  to  the  assistant. 
lln  ir i<h  i  tomy  ll  \x  il'.nind  by  passing  a  curved  iris  forceps  into 
iIm  iui>  not  -  hatnber,  seizing  the  smallest  possible  portion  of  the 
iphincfc  I  "I  ill'  "i  .ii  .1  point  corresponding  to  the  center  of  the 
ing  it  "ni,  .ind  with  the  forceps-scissors  excising  a 
in. .11  central  l»*t  of  iris.  This  is  done  either  by  making 
two  imp',  in  Hi.  in  .,  ..in  .it  i  itln  i  side  of  and  close  to  the  forceps, 
i.i'h  oi  tl>.  iii  reaching  to  th<  periphery  of  the  iris,  and  then 
third  I  nl  win.  Ii  join |  tin  ii    two  at  the  base;  or,  the  forceps-scis 

ipproadwd front  over tin  .—/.<•.,  at  right  angle 

to  ll..  tli.    .  ..I.. I... in. i   may  lie  formed   with   one  snip 

ti iiiiin.nl,  and,  ii  can  be  taken  to  keep  the  blades  close 

tin    I.. i. .  pa,  a  ii. mow,  ii.  .it  .  ..lolioma   may  thus  be  obtained. 

mm  n  ss.nv  lo  ,  m  .,   ,i   l.ii;;.    portion  of  iris,  although  in  vori 
i  .i.i.  i.     original  operation  a  portion  corresponding  to  the  entir 
tli  "i  tin  wound  used  to  l><  taken  away.    A  small  coloboma, 
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say  of  2  mm.  to  3  mm.  in  width,  as  in  Fig.  99,  is  sufficient  to 
allow  of  an  easy  deliver}-  ■  if  the  lens  by  doing  away  with  the  re- 
sistance of  the  sphincter  iridis,  and  to  prevent  secondary  prolapse 
of  the  iris  [vide  infra) ;  and  its  advantages  over  a  wide  iridectomy, 
from  an  esthetic  point  of  view,  are  obvious.  It  is  always,  there- 
fore, my  object  to  obtain  the  smallest  possible  coloboma.  The 
procuring  of  a  neat  coloboma  is  much  facilitated  if,  prior  to  the 
operation,  the  pupil  DBS  been  contracted  (see  Fig.  119)  by  the 
instillation  of  one  or  two  drops  of  solution  of  sulphate  of  eserin, 
as  above  recommended. 

The  third  stage  of  the  operation  is  the  capsulotomy.     The 


in:.  I  in. 


operator  takes  the  fixation  forceps  from  his  assistant,  who  then 
raises  the  speculum  and  eyelids  slightly  off  the  globe,  in  order 
that  no  pressure  may  be  exerted  on  the  latter  during  the  re- 
mainder of  the  operation.  The  surgeon,  passing  the  cystotome 
into  the  anterior  chamber,  divides  the  anterior  capsule  of  the  lens 
by  two  incisions,  each  from  the  lower  pupillary  margin  upward, 
one  directed  outward,  the  other  inward,  as  far  as  the  anterior  sur- 
face of  the  lens  can  be  seen,  while  finally  a  third  incision  is  made 
along  the  upper  periphery  of  the  lens.  An  extensive  opening  in 
the  capsule  is  of  great  importance,  as  otherwise  difficulty  in  de- 
livery of  the  lens  may  be  experienced,  and  because  a  small 
opening    renders    the    occurrence    of   secondary    cataract    more 
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likely.     In  dividing  the  capsule  it  is  important  not  to  dig 

thf  lens,  as  this,  in  the  case  of  .1  hard  cataract,  ia  .1 
it.  A  rather  oblique  application  of  the  cystotome 
is,  for  this  reason,  the  best. 

The  cystotome  often  drags  a  tag  of  the  capsule  into  the  cor- 
neal WOUnd,  where  it  lies  until  the  end  of  the  operation,  and 
where,  owing  to  its  transparency,  it  may  easily  pass  unnoticed. 
Such  a  tag  acts  as  a  foreign  body,  and  may  subsequently  form 
the  starting-point  <>f  troublesome  complications. 

Capsule  forceps  have  been  invented  for  the  purpose  of  tak: 
away  a  large  portion  of  the  anterior  capsule  ;  but  this  does  not 
altogether  obviate  the  danger  of  capsule  in  the  wound,  nor  does 
it  do  away  with  the  likelihood  of  secondary  cataract.     I  have  no 
objection  to  the  method,  but  it  does  not  seem  to  have  any  advan- 
tages over  that  just   described   in  cases  where  the  capsule  is  n< 
thickened.      Hut    when    the   anterior  capsule   is  thickened   it 
always  desirable  to  tear  away  a  central  portion  of  it  with  fori 

Gavel  of  Lyons*  and  Knapp  of  New  Vorkf  have  prop' 
method  of  opening  the  capsules  termed  peripheral  division — i.  <. 
they  make  only  one  opening  in  the  capsule  at  the  upper  periph- 
ery of  the  lens  with  a  very  sharp  needle  cystotome,  which  is 
passed  along  the  whole  length  of  the  corneal  section,  a  wide 
iridectomy  having  been  made  for  this  purpose.  The  chief  advan- 
tages claimed  for  this  method  are  :  Safety  from  a  tag  of  capsule 
in  the  wound,  and  safety  from  iritis  caused  by  irritation  from 
particles  of  lenticular  substance  left  behind  after  delivery  of  the 
lens.  On  the  other  hand,  it  has  the  disadvantages  of  the  sec- 
ondary operation  on  the  capsule,  which  becomes  necessary  in 
much  larger  proportion  of  the  cases  than  where  a  free  ccntr 
opening  is  made. 

The  fourth  stage  is   the  delivery  of   the  cataract       lhe  eye 
drawn  gently  downward,  the  patient  being  called  on  to  assist  in 
this  motion  by  looking  toward  his  feet:  the  convex  edge  of  the 

•  GsMtti  BtMmodatfr,  1875,  Na  35. 

f  Arthiva  of  Ophthalmology  and  Ololog);  \'<>l.  vi,  p,  545. 
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hard-rubber  spoon  is  placed  just  below  the  lower  edge  of  the 
cornea,  and  gentle  pressure  is  exercised  on  this  place,  the  pres- 
sure to  be  gradually  increased  until  the  upper  margin  of  the  lens 
presents  itself  in  the  wound,  when,  the  same  pressure  being 
maintained,  the  spoon  is  advanced  over  the  cornea  in  an  upward 
direction,  pushing  the  lens  before  it  and  out  through  the  wound. 
As  soon  as  the  greatest  diameter  of  the  lens  lias  passed  the 
wound  the  pressure  of  the  spoon  should  immediately  be  dimin- 
ished, lest  rupture  of  the  zonula  be  caused.  The  fixation  forceps 
and  speculum  are  now  removed  from  the  eye,  and  a  cold  sterilized 
compress  is  laid  on  the  closed  lids. 

It  may  be  noted  that  I  use  the  fixation  forceps  and  the  specu- 
lum until  this  late  stage  in  the  operation  is  reached.  Probably 
most  operators  do  likewise.  Some,  however,  use  neither  fixa- 
tion forceps  nor  speculum  from  beginning  to  end  of  the  opera- 
tion, while  others  discard  the  fixation  forceps  when  the  corneal 
section  is  completed,  but  retain  the  speculum  until  after  the 
iridectomy  only,  delivering  the  lens  with  the  finger  placed  on 
the  lower  lid.  I  cannot  but  think  that  the  use  of  the  fixation 
forceps  and  the  speculum  until  after  the  lens  is  delivered  gives 
greater  security  and  stability  to  the  operator  than  the  other 
methods,  nor  can  I  see  in  it  any  counter-disadvantages. 

The  fifth  stage  consists  in  freeing  the  pupil  of  any  cortical 
masses  which  may  have  been  rubbed  off  in  the  passage  of  the 
lens   through    the  wound,  and  in  what  is  called   the  toilet  of  the 

wound 

The  presence  of  cortical  remains  is  recognized  by  the  pupil 
not  having  become  quite  black,  or  by  the  vision  not  being  such 
as  it  OUgfat  to  be  (fingers  counted  at  several  feet),  or  by  inspec- 
tion of  the  cataract  just  removed  showing  that  some  portions  of 
it  are  left  behind.  The  use  also  of  focal  electric  illumination  for 
the  detection  of  cortical  fragments  is  very  advantageous.  If  any 
fragments  be  present,  the  cold  sterilized  compress  having  lain 
on  the  eye  for  a  few  minutes  to  enable  some  aqueous  humor  to 
collect,    the  operator,   facing  the  patient,    raises    the  upper    lid 
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with  the  thumb  of  one  hand,  while,  with  the  first  and  second 
fingers  of  the  other  laid  on  the  lower  lid,  light  rotator)'  motions 
are  made  with  this  lid  over  the  cornea  so  as  to  collect  the  mat 
toward  the  pupil,  and  then  a  few  rapid  light  motions  upward, 
with  the  margin  of  the  lid,  drive  these  masses  toward  and  out 
of  the  wound. 

Care  and  delicacy  of  touch  are  required  in  order  to  perform 
this  lid-maneuver  successfully,  without  rupturing  the  hyaloid  by 
undue  pressure. 

With  an  iris  forceps  the  blood-clots  which  may  adhere  to  the 
wound  are  now  removed. 

I  then  employ  the  following  means  to  prevent  the  possibility 
of  any  portion  of  capsule  being  incarcerated  in  the  wound  during 
healing  :  A  bent  iris  forceps  is  passed  open  between  the  lips  of 
the  wound,  closed,  and  drawn  gently  out  again.  Frequently  a 
tag  of  capsule  will  have  been  captured  by  the  forceps,  and  is 
snipped  off  with  the  scissors,  or  it  may  be  that  no  capsule  is 
caught.  The  forceps  is  then  similarly  inserted  at  an  adjacent 
part  of  the  wound  ;  and  in  this  manner  the  wound  is  searched 
from  end  to  end  for  capsule.  In  about  25  per  cent,  of  the  cases 
a  tag  of  capsule  is  found  present.  I  regard  this  measure  as  an 
important  one,  for  I  believe  that  it  effectually  removes  the  one 
serious  drawback  to  the  valuable  operation    under  consideration. 

Finally,  the  coloboma  has  to  be  .seen  to.  The  peripheral  por- 
tions of  the  iris  corresponding  to  the  ends  of  the  wound  are  apt 
to  have  become  prolapsed  in  the  course  of  the  operation,  and  to 
have  displaced  the  angles  of  the  coloboma  upward.  If  this  be 
not  corrected  the  prolapsed  portions  of  the  iris  heal  in  the 
wound,  and  cause  bulgings  there  latter  on,  the  pupil  in  the 
course  of  some  months  becoming  drawn  up  toward  the  cicatrix. 
Hence,  in  every  case,  even  where  everything  seems  to  be  in 
order,  it  is  important  to  pass  the  narrow  spatula  into  the  anterior 
chamber,  and  to  gently  stroke  down  each  pillar  of  the  coloboma 
as  far  as  it  can  be  brought.  The  instillation  of  eserin  before 
the   commencement   of  the   operation   will    cause   the    spin' 
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indis  to  assist  in  producing  the  desired  rcsul 
termed  the  toilet  of  the  wound. 

The  sight  of  the  eye  should  then  be  tested  by  finger-counting, 
as  this  affords  the  patient  satisfaction,  and  lends  him  courage  for 
the  next  few  days  of  strict  quiet. 

Having  secured  the  required  advantage  from  the  effect  of  the 
escrin,  a  drop  of  atropin  is  put  into  the  eye  before  applying  the 
bandage,  in  order  to  do  away  with  the  myosis,  which  might 
give  a  tendency  to  iritis. 

The  dressing  is  now  applied.  A  piece  of  dry  sterilized  lint, 
sufficiently  large  to  extend  U  inch  beyond  the  orbital  margin  in 
every  direction,  is  laid  on  the  closed  eyelids.  Pieces  of  steril- 
ized absorbent  cotton-wool  are  laid  on  this,  the  hollows  at  the 
inner  canthus.  etc.,  being  carefully  filled  up  ;  so  that,  when  the 
bandage  is  put  on,  it  may  exert  equal  pressure  on  every  part  of 
the  eye.  I  apply  three  turns  of  a  narrow  roller  bandage  over 
the  dressing  and  artuind  the  head,  in  the  manner  which  was  cus- 
tomary in  von  Graefe's  clinic;  but  various  other,  and  doubtless 
equally  good,  forms  of  bandage  arc  in  use.  The  pressure  of 
the  bandage  need  only  be  sufficient  to  maintain  the  dressing 
firmly7  in  its  place.  It  is  usual  to  keep  the  other  eye  closed  by 
a  light  bandage. 

I  am  opposed  to  the  after-treatment  of  cataract  operations 
without  bandage,  as  advocated  by  some  surgeons.  It  is  by  no 
means  a  new  method,  and  I  do  not  doubt  that  many  cases  re- 
cover under  it.  I  do  not  believe,  however,  that  in  a  long  series 
of  cases  the  same  percentage  of  recoveries  can  be  obtained  by  it 
.is  with  the  bandage. 

Accident*  UMU  to  Occur  During  thi-  Operation. — The  wound 
may  be  made  too  small,  and  the  deliver)1  of  the  lens,  conse- 
quently, may  be  so  difficult  that  the  margins  of  the  wound  be- 
come contused,  and  then  suppuration  may  be  promoted.  The 
zonula,  too,  may  be  ruptured  by  the  excessive  pressure,  from 
efforts  to  force  the  lens  out  through  the  narrow  aperture,  and 
prolapse   of  the   vitreous   may  ensue.      If  the   directions   above 


given  be  carefully  attended  to,  the  vast  majority  of  both  hard 
and  soft  cataracts  may  be  extracted  without  difficulty  ;  but 
should  the  wound  be  made  too  small,  it  can  best  be  enlarged  by 
the  forceps-scissors,  or  a  blunt-pointed  knife  made  for  the  pur- 
pose. Where  the  presence  of  an  unusually  large  hard  cataract 
Ifl  diagnosed,  it  is  important  t<>  make  the  incision  larger  al>  initio 
by  placing  puncture  and  countcrpuncttire  nearer  to  the  horizon- 
tal meridian  of  the  cornea  than  above  directed. 

Hemorrhage  into  the  anterior  chamber  ma)-  take  place.  It 
may  be  from  the  iris,  from  the  corneo-sclerotic  margin,  or  from 
the  conjunctiva.  Pressure  with  the  spatula  on  the  cornea,  which 
causes  the  wound  to  gape,  is  often  successful  in  clearing  the 
chamber  of  blood,  which  might  interfere  with  accurate  division 
of  the  capsule.  Yet,  when  this  cannot  be  completely  got  rid  of, 
the  capsulotomy  can  be  performed  by  the  exercise  of  greater 
care.  Cocain,  by  its  power  to  contract  the  blood-vessels,  has 
rendered  this  hemorrhage  a  less  common  complication  than  it 
used  to  be. 

Prolapse  of  the  Vitreous  Humor. — This  may  be  due  to  a  too 
peripheral  position  of  the  wound,  support  being  thus  taken  away 
from  the  zonula,  and  the  danger  of  its  occurrence  was  a  disad- 
vantage of  the  completely  corneo-sclerotic  wound  practised  at 
one  time  by  von  Graefe.  The  three  millimeter  flap-operation  is 
less  liable  to  be  attended  with  loss  of  vitreous.  This  accident 
may  also  be  caused  by  undue  pressure  made  on  the  eyeball  by 
the  speculum,  fixation  forceps,  or  spoon,  or  by  the  under  lid 
during  the  lid  maneuver,  It  may  be  due  to  defective  zonula 
with  fluid  vitreous  humor.  When  the  vitreous  prolapses  prior 
to  delivery  of  the  lens,  the  latter  falls  back  into  the  eye,  and  can 
only  be  delivered  by  at  once  drawing  it  out  with  a  Critchett's, 
Taylor's,  or  other  suitable  vectis  ;  and  this  may  be  regarded  as 
one  of  the  most  serious  accidents  which  can  occur  in  the  course 
of  the  operation.  Loss  of  vitreous  after  delivery  of  the  lens  is 
less  serious ;  indeed,  a  considerable  portion  of  the  vitreous  may 
then   be   lost  without  ill  result  to  the  eye;  yet    it    increases    the 
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traumatism,  and  renders  inflammatory  reaction  more  liable  to 
occur.  Opacities  in  the  posterior  chamber  of  the  eye  are  fre- 
quently an  ultimate  result  of  loss  of  vitreous  ;  but  a  much  more 
serious  consequence  is  sometimes  seen  in  detachment  of  the 
retina. 

Normal  After-progress. — Soon  after  the  completion  of  a  nor- 
mal operation,  the  effect  of  the  cocain  having  passed  off,  some 
smarting  commences,  and  continues  for  four  or  five  hours.  After 
that  time  the  patient  has  no  unpleasant  sensation  in  the  eye, 
unless  it  be  some  itching,  or  a  slight  momentary  pain  or  sensa- 
tion of  a  foreign  body,  especially  when  the  eye  is  moved  under 
the  bandage.  The  first  dressing  is  made  in  forty-eight  hours,  in 
a  manner  similar  to  that  immediately  after  the  operation,  a  drop 
of  atropin  being  instilled,  as  also  at  each  successive  dressing  ; 
and  the  sterilized  salt  solution  is  used  for  freely  washing  the 
margins  of  the  eyelids,  some  of  it  being  allowed  to  trickle  into 
the  conjunctival  sac.  At  this  first  dressing  it  is  well  to  abstain 
from  a  very  minute  or  lengthened  examination  of  the  eye  ;  but, 
if  the  lid  be  gently  raised,  the  wound  will  be  found  closed,  the 
cornea  clear,  the  anterior  chamber  completely  restored,  and  the 
pupil  semi-dilated  and  black.  The  subsequent  dressings  are 
made  night  and  morning,  for  the  purpose  of  instilling  atropin. 
(  hi  the  third  day  after  the  operation  the  patient  may  be  allowed 
to  sit  up,  the  room  being  kept  moderately  dark  ;  and  on  the  fifth 
or  sixth  day  the  bandage  may  be  left  aside  permanently,  and 
dark  glasses  worn  in  its  stead.  In  the  course  of  a  few  days 
more  the  patient,  having  been  gradually  used  te  more  light,  may 
be  allowed  out  of  doors.  It  is  desirable  to  continue  the  use  of 
atropin  for  about  a  fortnight  longer,  or  until  all  abnormal  vas- 
cular injection  of  the  white  of  the  eye  has  disappeared,  as  until 
then  there  is  danger  of  iritis.  (For  selection  of  glasses  in  aphakia 
see  end  of  this  chapter.) 

Irregularities  in  the  Process  of  Healing. — The  pain  may  con- 
tinue longer  than  four  or  five  hours,  and  it  is  then  well  to  quiet 
it  by  a  hypodermic   injection  of  morphia  in  the  corresponding 
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temple,     Should  severe  pain  come  on  some  hours  later,  it  i- 
to  be  clue  to  an  accumulation   of  tears  under  the  eyelids,  ami  it 
immediately   subsides   on  the  bandage  bein^;   removed   and   exit 
given  to  the  tears  by  slightly  opening  the  eye. 

Late  Appearance  of  the  Anterior  Chamber. — At  the  first  dr 
ing  it  will  sometimes  be  found  that  there  is  no  anterior  chamber, 
although  the  appearance  of  the  wound  is  quite  satisfactory  ;  but 
this  need  occasion  no  alarm,  as  the  anterior  chamber  is  some- 
times nut  restored  for  a  week.  Should  a  more  lengthened  absence 
of  the  anterior  chamber  be  noticed,  it  may  be  due  to  the  presence 
of  a  small  tag  of  capsule  in  the  wound,  and  it  is  then  desirable 
to  search  the  latter  with  a  forceps,  and  to  cut  off  any  capsule 
which  may  be  found  there. 

Striped  Keratitis. — At  this  dressing,  also,  it  may  sometimes  be 
observed  that  there  is  a  more  or  less  well-marked  striated  cloudi- 
ness of  the  cornea,  extending  over  nearly  the  whole  of  it,  or 
occupying  only  a  part  in  the  immediate  neighborhood  of  the 
wound. 

This  opacity  is,  according  to  some,  the  result  of  injury  to  the 
endothelium  of  the  posterior  surface  of  the  cornea  during  the 
operation  by  instruments,  or  by  the  chemical  action  of  an  anti- 
septic lotion,  when  such  a  lotion  has  been  used.  Leber  has 
shown  that  the  entrance  of  even  the  aqueous  humor,  through  a 
loss  of  substance  in  the  endothelium,  is  sufficient  to  cause  the 
fibers  of  the  true  cornea  to  swell  and  become  opaque,  just  as  the 
crystalline  lens  is  acted  on  if  its  capsule  be  opened.  The  endo- 
thelium of  the  posterior  surface  of  the  cornea  in  fact  it  is,  which 
protects  the  latter  from  being  infiltrated   by  the  aqueous  humor. 

The  explanation  given  by  Hess,*  however,  seems  a  very  rea- 
sonable one,  namely,  that  it  is  due  to  folding  of  the  posterior 
layers  of  the  cornea,  on  account  of  the  difference  in  tension  in 
the  vertical  and  horizontal  direction.  His  conclusions  are  based 
on  microscopic  examination  and  experiment. 

This  so-called  striped  keratitis  is,  for  the  most  part,  of  no  st-n- 
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ous  import,  as  it  usually  passes  away  in  a  few  clays,  and  leaves 
the  cornea  perfectly  clear ;  and  folding  of  the  posterior  layers 
would  account  for  these  cases.  Hut  now  and  then  cases  do  oc- 
cur in  which  the  process  is  very  intense,  and  where  a  permanent 
white  opacity  remains  in  the  cornea  over  the  pupillary  area,  with 
consequent  serious  deterioration  of  vision.  These  severe  cases 
are  most  apt  to  be  caused  by  the  introduction  of  an  antiseptic 
solution  into  the  anterior  chamber  ;  for  the  chemical  action  of 
the  antiseptic  on  the  corneal  tissues  is  more  damaging,  and 
therefore  the  opacity  it  produces  more  permanent,  than  is  the 
action  of  the  aqueous  humor.  Sublimate  lotion  is  the  antiseptic 
which  has  been  most  often  to  blame,  probably  because  it  is  the 
antiseptic  in  most  genera!  use.  With  the  1  in  5000  solution 
which  I  at  one  time  employed  1  never  had  the  severe  form,  and 
rarely  the  mild  form  ;  but  then  I  never  deliberately  introduced 
the  solution  into  the  anterior  chamber.  I  have  had  only  one 
case  of  the  severe  form,  and  in  it,  by  mistake,  a  sublimate  lotion 
of  1  in  2500  was  used  for  irrigation  of  the  surface  of  the  eye. 
At  a  later  period  I  employed  a  solution  of  only  1  in  10,000,  but 
this  I  have  abandoned  in  favor  of  the  sterilized  physiological 
solution  of  salt,  as  I  have  stated. 

Suppuration  of  the  Wound. — This  is  a  danger  which  is  very 
much  rarer  than  it  was  prior  to  the  introduction  of  aseptic  sur- 
gery ;  indeed,  it  is  almost  banished  from  the  cataract  operation. 
When  it  occurs  it  usually  does  so  between  the  twelfth  and  thirty- 
sixth  hour  after  the  operation,  rarely  earlier  or  later,  and  is  a 
very  serious  event  ;  for  in  the  vast  majority  of  cases,  do  the 
surgeon  what  he  may,  it  leads  to  loss  of  the  eye.  Its  onset  is 
made  known  by  severe  pain  of  a  continuous  aching  kind  in  and 
about  the  eye,  and  is  thus  easily  distinguished  from  the  slight, 
short,  stabbing  pain,  with  long  intermissions,  which  some  patients 
complain  of,  and  which  has  no  evil  import.  On  removing  the 
bandage  the  eye  will  be  found  full  of  tears,  and  the  wound 
covered  with  a  layer  of  muco-pus,  which  can  be  removed  with 
the  forceps  in  one  mass,  while  the  aqueous   humor  and   cornea 


may   already    present    som<    opacity.      In  some  DOUTfi 

corneal  opacity  increases  considerably,  the  iri^  becomes  distinctly 
inflamed,  and  the  pupil  filled  with  a  mass  of  inflammatory  exu- 
dation. The  inflammatory  process  may  remain  confined 
to  the  wound  and  iris,  and  when,  in  the  course  of  some 
weeks,  it  entirely  subsides,  it  leaves  the  pupil  cl 
fta.  120.  toward  the  wound,  so  that  an  appearance  as  in  Fig.  120 
is  presented  ;  or,  the  inflammation  may  strike  into  the  ciliary 
body  and  choroid,  and  produce  purulent  panophthalmitis,  with 
total  destruction  of  the  eye. 

To  combat  suppuration,  the  best  method  is  the  immediate 
cauterization  of  the  corneal  wound  in  its  whole  extent  with  the 
galvano-cautery.  Also,  the  wound  may  be  opened  up  from  end 
to  end  with  a  spatula,  the  aqueous  humor  evacuated,  and  the  an- 
terior chamber  washed  out  with  injections  of  sublimate  solution 
1  in  10,000,  while  the  conjunctival  sac  is  irrigated  with  the  same 
solution.  If  necessary,  these  measures  are  to  be  repeated  at  in- 
tervals of  eight  or  ten  hours.  Subconjunctival  or  intraocular 
injections  of  sublimate  may  also  be  tried  (see  p.  167). 

Iritis. — Apart  from  the  iritis  which  occurs  in  connection  with 
suppuration  of  the  wound,  this  complication  is  most  usually  due 
to  irritation  from  masses  of  cortical  lens  substance  left  behind. 
or  to  infection  during  the  operation,  which  can  show  itself  in  this 
way  instead  of  by  suppuration.  Iritis  does  not  usually  come  oa 
for  some  days  after  the  operation.  It  is  ushered  in  with  the 
usual  symptoms  of  pain,  and  is  generally  of  the  plastic  variety. 
If  it  extend  to  the  ciliary  body,  sympathetic  ophthalmitis  may 
result.  Its  treatment  consists  in  strict  confinement  t<>  a  dark 
room,  atropin,  warm  fomentations,  leeching,  and,  internally, 
salicylate  of  soda  is  most  useful.  In  these  cases  vision  is  liable 
to  be  damaged  by  pupillary  exudation,  which  remains  as  a  per- 
manent obstruction  to  vision. 

Cyttoid  Cicatrix. — After  convalescence,  all  the  foregoing 
dangers  having  been  escaped,  the  cicatrix  in  the  corneal  margin 
sometimes  bulges  am!  becomes  semi-transparent,  presenting  the 
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appearance  of  a  vesicle,  anil  may  attain  a  large  size.  The  ex- 
tremities of  the  late  incision  are  the  most  common  positions  for 
this  condition,  but  it  may  occupy  the  entire  length  of  the  cica- 
trix. It  does  not  generally  come  on  for  some  weeks,  or  more, 
after  the  operation.  In  some  cases  it  is  caused  by  a  tag  of  iris 
which  is  incarcerated  in  the  wound  ;  but  in  other  cases  by  a 
small  piece  of  capsule,  which  has  similarly  healed  in  the  wound. 
Irregularity  in  curvature  of  the  cornea,  and  consequent  irregular 
astigmatism,  are  the  least  of  its  evil  consequences.  If  the  con- 
dition be  caused  by  incarceration  of  iris,  the  pupil  will  be  grad- 
ually drawn  close  to  the  upper  comeo-sclerotic  margin  ;  while, 
if  it  be  caused  by  a  portion  of  capsule,  iridocyclitis  may  be  pro- 
duced. Whether  the  iris  or  the  capsule  be  the  cause,  these  eyes 
are  always  exposed  to  the  danger  of  a  sudden  onset  of  purulent 
iridochoroiditis  (see  page  291).  All  this  demonstrates  the  im- 
mense importance  of  attention  to  those  details  of  the  operation 
which  are  calculated  to  obviate  incarceration  of  iris,  or  of  cap- 
sule, in  the  cicatrix. 

Cataract  Extraction  without  Iridectomy.* — This  method 
is  older  than  the  linear,  von  Graefe's,  or  the  three  millimeter 
flap-operation,  and  used  to  be  known  as  the  flap-operation.  It 
has  been  revived  within  recent  years  by  many  distinguished  ope- 
rators. It  differs  from  the  three  millimeter  flap-o|>eration  in  that 
the  incision  occupies  a  greater  extent  (about  one-third)  of  the 
circumference  of  the  cornea,  and  that  no  iridectomy  is  made. 
Formerly  the  knife  used  was  triangular  in  shape  (Beer's  knife), 
but  von  Graefe's  cataract  knife  is  the  instrument  now  employed. 
The  round  pupil,  and  consequent  somewhat  prettier  appearance 
of  the  eye,  is  the  OIK  advantage  which  can  be  claimed  for  this 
procedure  over  the  three  millimeter  flap-operation,  as  it  has  been 
above  described  ;  for  the  vision  with  a  circular  pupil  is  not  better 
than  where  a  small  iridectomy  has  been  done.  As  a  set-off 
against  the  circular  pupil,  the  extraction  without  iridectomy  ex- 

•  Known  very  generally  now  as  the  simple  method,  while  the  operation  com- 
liineii  with  an  iridectomy  is  commonly  termed  the  combined  method. 
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poses  the  eye  to  the  serious  danger  of  prolapse  of  the  iris  inu 
the  wound.  Those  who  operate  after  this  method  make  it  a  rule 
tn  perform  an  iridectomy  in  all  cases  where  they  cannot  satisfac- 
torily repose  the  iris  after  delivery  of  the  lens;  but  even  where 
they  can  repose  it  well,  they  are  not  secure  against  the  occur- 
rence of  a  prolapse  within  the  first  two  or  three  days  after  the 
operation;  nor  do  they  find  that  eserin,  or  any  other  nn 
provides  the  desired  safeguard.  It  is  admitted  that  prolapse  of 
the  iris  takes  place  after  a  number  of  these  operations,  and  that 
there  is  no  means  of  foretelling  in  what  eyes  it  will  occur.  The 
prolapsed  portion  of  iris  heals  in  the  wound,  which  then,  in  a 
few  weeks,  becomes  more  or  less  cystoid  and  bulging,  causing 
displacement  of  the  pupil  and  irregular  curvature  of  the  cornea, 
with  resulting  deterioration  of  vision.  Nor  is  this  all ;  for  such 
eyes  are  liable — weeks,  months,  or  even  years  after  the  opera- 
tion— to  take  on  severe  iridocyclitis,  ending  in  total  loss  of 
sight.  Another  disadvantage  of  this  operation  is,  that  removal 
of  cortical  remains  cannot  be  so  effectually  performed  as  where 
.1  i  oloboma  has  been  made. 

Therefore,  while  admitting  the  charm  of  a  circular  pupil,  I  am 
of  opinion  that  the  question  is  not  whether  the  appearance  of 
some  of  the  eyes  operated  on  is  pleasing  to  us  and  to  others 
who  inspect  them,  but  rather  what  advantage  the  greatest  num- 
ber of  persons  operated  on  derive  from  the  operation.  With 
sentimental  talk  about  "mutilation"  of  the  iris  I  cannot  pretend 
to  sympathize. 

The  explanation  why,  in  the  simple  extraction,  prolapse  of  the 
iris  with  subsequent  incarceration  is  more  liable  to  occur,  e\  en 
BOOK  days  after  the  operation,  than  in  the  combined  operation, 
and  why  it  is  so  difficult  to  devise  a  sure  means  for  preventing 
the-  accident,  as,  also,  how  it  is  that  even  a  very  narrow  coloboma 
is  almost  always  sufficient  to  protect  the  eye  from  this  disaster, 
is  the  following  :  Within  a  few  hours  after  the  operation  the 
wound  in  the  corneal  margin  commonly  closes,  the  aqueous 
humor  collects,  and  the  anterior  chamber  is   restored,      Hut  it 
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takes  many  hours  more  for  the  delicate  union  of  the  lips  of  the 
wound  to  become  quite  consolidated,  and  during  this  time  it  re- 
quires but  little — a  cough,  1  sneeze,  a  motion  of  the  head,  the 
necessary  efforts  in  the  use  of  a  urinal  or  bed-pan,  no  matter  how 
careful  the  nursing — to  rupture  the  newly-formed  union  ;  and, as 
a  matter  of  fact,  this  often  does  take  place.  The  aqueous  humor 
then  flows  away  through  the  wound  with  a  sudden  gush,  and, 
where  the  simple  extraction  lias  been  employed,  carries  with  it 
the  iris.  In  this  event,  it  is  that  portion  of  the  aqueous  humor 
which  is  situated  behind  the  iris  which  is  chiefly  concerned  in  the 
iris-prolapse  ;  the  aqueous  humor  in  the  anterior  part  of  the  an- 
terior chamber  probably  flows  off  without  influencing  the  position 
of  the  iris. 

Many  who  perform  the  simple  operation  endeavor  to  prevent 
secondary  iris-prolapse  by  a  spastic  contraction  of  the  pupil,  pro- 
duced by  eserin,  which  is  instilled  at  the  conclusion  of  the 
operation,  and,  again,  by  some  a  few  hours  afterward.  In  most 
instances  the  desired  end  is  by  this  means  effected.  Hut  there  is 
still  a  considerable  percentage  of  the  cases  in  which*  the  contrac- 
tion of  the  sphincter  iridis  is  overcome  by  the  pressure  of  the 
aqueous  humor  from  behind,  and  iris-prolapse  takes  place. 

The  formation  of  even  a  narrow  coloboma  prevents  prolapse  of 
the  iris  when  the  wound  bursts,  but  this  is  not  because  the  por- 
tion of  iris  which  is  liable  to  prolapse  has  been  taken  away,  for 
that  would  be  nothing  less  than  the  whole  of  that  part  of  the  iris 
which  corresponds  to  the  length  of  the  opening  in  the  corneal 
margin.  The  coloboma  averts  secondary  iris-prolapse,  because  it 
provides  a  way,  a  sluice,  for  the  aqueous  humor  contained  in  the 
posterior  part  of  the  anterior  chamber  to  escape  directly  through 
the  wound,  without  carrying  with  it  the  iris  in  its  rush  ;  and  it  is 
evident  that  the  narrowest  coloboma  which  can  be  formed  will 
be  amply  sufficient  for  the  purpose.  To  my  niind  a  narrow  iri- 
dectomy here  is  no  "mutilation  of  the  iris,"  but  rather  a  measure 
which  rests  upon  a  sound  scientific  basis,  and  which  is  calculated 
tn  insure  the  safety  of  the  eye  in  an  important  particular. 
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to  disfigurement  of  the  eye,  there  is  practically  none 
the  coloboma  is  so  narrow  and  ia  situated  in  the  upper  part  of 
the  iris.  The  pupil,  too,  i-  movable,  almost,  if  not  quite,  as 
much  so  as  in  most  cases  of  simple  extraction  ]\  >r  .1  n 
coloboma  does  not  render  the  pupil  immovable.  Where 
are  no  adhesions  between  the  pupillary  margin  and  the  capsule, 
as  frequently  happens,  the  reaction  to  light  is  active,  a  drop  of 
atropin   will  dilate  the   pupil   widely,  and  a  drop   «  i  will 

contract  it. 

Mental  Derangements  after  Cataract  Extractions. — After  cata- 
ract extractions,  during  the  ]>eriod  of  confinement  to  bed,  pas 
mental   disturbances  are  sometimes  seen    in  old   people.      This 
usually  takes  the  form  of  confusion  of  ideas,  hallucinations,  and 
terror.     It  is  hard  to  assign  a  cause  for  it,  but  probably  it  is 
mainly  due  to  the  quiet,  and  to  the  exclusion  of  light   follov. 
on  a  period  of  some  anxiety  and  excitement.     A  few  dose 
sulphonal,  and  permission   to  sit  up — at  least  in  bed — with   the 
admission  of  more  daylight,  will  be  the  best  measures  to  adopt 
in   such   a  case  ;  and  speedy  restoration   of  mental  equilibrium 
may  be  looked  for  with  confidence.     Care  should  be  taken  not 
to  mistake  the  symptoms  of  atropin  poisoning  for  this  form  of 
mental  disturbance. 

Secondary  Glaucoma  after  Cataract  Extraction  occurs  now  and 
then,  by  whatever  method  the  extraction  may  have  been  per- 
formed. This  is  contrary  to  what  one  would  have  ex|>ected,  in 
View  of  the  diminished  contents  of  the  globe,  by  reason  of  absence 
of  the  lens,  and  especially  where  an  iridectomy  has  been  made. 
High  tension  in  these  instances  may  come  on  soon  after  reco\ 
from  the  cataract  operation,  or  after  a  good  result  has  existed 
for  many  years.  Treacher  Collins'*  and  Natanson'sf  micro- 
scopic investigations  show  that  in  these  cases  either  the  iris,  the 
capsule,  or  the  hyaloid  has  become  entangled  in  the    wound  and 


•    Trans.    O/A/Zi.    Stt. ,  Vol.  x,  p.  lo8 ;  acid  Anatomy  anii  Pathology  of  tht  Eyt, 
p.    107,  I.onclon,    1896. 

f    Ueber  Gtatnoiu  in  aphakischtn  .lugem,  ltorpat,   1SS9. 
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incarcerated  in  the  subsequent  cicatrix,  and  it  seems  that  this 
leads  in  some  cases  to  closure  of  the  filtration  angle  in  its  entire 
circumference.  Mr.  Collins  says  :  In  all  eyes  in  which  glaucoma 
conies  on  after  extraction  of  cataract  there  is  adhesion  to  or  en- 
tanglement of  the  lens  capsule  in  the  extraction  scar.  This 
adhesion  or  entanglement  keeps  the  root  of  the  iris,  or  the 
anterior  of  the  ciliary  processes  if  the  iris  has  been  removed  up 
to  the  periphery,  in  close  contact  with  the  back  of  the  cornea  in 
the  region  of  the  coloboma,  and  so  keeps  the  angle  of  the  cham- 
ber blocked  in  that  situation.  The  advanced  position  which  the 
capsule  takes,  by  reason  of  its  attachment  to  the  cornea,  draws 
forward  the  iris  lying  in  front  of  it,  and  in  this  way  approximates 
the  root  of  the  iris,  elsewhere  than  in  the  region  of  the  coloboma, 
to  the  periphery  of  the  cornea.  In  some  cases,  especially  in 
those  in  which  the  extraction  scar  is  very  corneal,  the  advance 
in  the  position  of  the  capsule  is  so  great  that  the  apposition  of 
the  cornea  and  iris  is  actually  occasioned.  In  such  cases  the 
increased  tension  follows  as  soon  as  the  wound  has  closed  after 
the  Operation.  The  adhesion  of  the  lens  capsule  to  the  extrac- 
tion scar  is  sometimes  composed  of  inflammatory  exudation  ; 
this,  on  organizing  and  contracting,  tends  gradually  to  advance 
more  and  more  the  position  of  the  capsule,  and  consequently 
that  of  the  iris.  Such  a  gradual  advance  would  explain  those 
cases  in  which  the  increased  tension  does  not  make  its  appear- 
ance until  some  time  after  the  cataract  has  been  removed. 

A  wide  iridectomy,  or  a  sclerotomy,  should  be  made  as  soon 
as  possible  after  the  high  tension  shows  itself,  and  by  this  means 
many  of  these  eyes  may  be  saved.  Simple  division  of  the  cap- 
sule has  produced  a  good  effect  in  some  cases. 

Discission  or  Dilaceration  means  the  tearing  of  the  anterior 
capsule  of  the  lens  with  a  needle,  so  as  to  give  the  aqueous 
humor  access  to  the  lenticular  fibers,  which  causes  them  to  swell, 
and  gradually  to  become  soft,  and  then  to  be  absorbed.  The 
larger  the  capsular  opening  the  more  freely  is  the  aqueous 
brought  in  contact  with  the  lens,  and  the  more  rapid  is  its  swell- 


.ipklity  of  the  swelling  and  absorption  depend, 

OU  the  consistence  of  the  lens.     The  softer  it  is  the  more 
is  the  process,  the  completion  of  which  may  require  from  a   few 
weeks  to   many  months.      It  is  wise  to  make  the    first 
discission  of  moderate  dimensions,  in   order  to  test   the 
irritability  of  the  eye,  especially  in  adults. 

The  instruments  required  are  a  spring  speculum,  a 
fixation  forceps,  and  a  Hownian's  stop-needle  (Fig.  t2l). 
The  pupil  is  to  be  dilated  with  atropin 

The  eye  having  been  cocainized,  the  sjx-culum  applied, 
and  the  eye  fixed  close  to  the  inner  margin  of  the  cor- 
nea, the  needle  is  passed  perpendicularly  through  the 
cornea  in  its  lower  and  outer  quadrant,  at  a  point  cor- 
responding to  the  margin  of  the  dilated  pupil.  It  is 
then  advanced  upward  to  the  upper  margin  of  the  pupil 
(  Fig.  i  22),  where  it  is  passed  into  the  capsule,  but  not 
deeply  into  the  lens,  and  a  vertical  incision  is  effected 
by  withdrawing  the  instrument  slightly.  If  an  extensive 
opening  in  the  capsule  be  wished  for.  a  horizontal  inci- 
sion can  be  added  to  the  vertical  one  by  a  correspoiul- 
Iing  motion  of  the  needle.  During  these  maneuvers  the 
cornea,  at  the  point  of  puncture,  must  form  the  fulcrum 
for  the  motions  of  the  instrument.  The  instrument  is 
then  withdrawn  from  the  eye,  and  some  aqueous  humor 
escapes  through  the  opening.  Atropin  is  instilled,  and 
the  bandage  applied.  The  patient  is  kept  in  bed  for  a 
(lav ,  and  then  the  bandage  may  be  dispensed  with,  and 
dark  spectacles  worn.  The  iris  is  to  be  kept  well  under 
the  influence  of  atropin  until  the  absorption  of  the  lens 
is  completed.  Repetition  of  the  operation  is  called  for 
if  the  opening  be  s<>  small  as  to  admit  uf  but  a  very  slow 
absorption  of  the  lens,  or  if,  as  sometimes  happens,  the 
opening  should  become  closed  up. 

This  method  is  applicable  to  all  complete  cataracts  up  to  the 
twenty-fifth   year  of  a^e.  and  to  those  lamellar  cataracts    up  to 
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the  same  age  in  which  the  opacity  approaches  bo  close  to  the 
periphery  of  the  lens  that  nothing  can  be  gained  by  an  iridec- 
tnmy.  After  the  above  age,  the  increasing  hardness  of  the 
nucleus  and  the  increasing  irritability  of  the  iris  render  the 
method  unsuitable. 

Discission  is  a  safe  procedure  when  used  with  the  above  indi- 
cations and  precautions.  The  danger  chiefly  to  be  feared  is 
iritis,  from  pressure  on  the  iris  of  the  swelling  lens  masses. 
When  this  occurs,  or  is  threatened,  removal  of  the  cataract  by  a 
linear  incision  in  the  cornea  should  be  at  once  performed.  A 
safeguard  against  iritis  may  be  had  in  a  preliminary  iridectomy 
(von  Graefe),  and  it  is  perhaps  well  to  do  this  in  all  cases  over 
fifteen  years  of  age,  the  discis- 
sion following  some  weeks  after- 
ward. 

Another  danger  consists  in 
glaucomatous  increase  of  ten- 
sion (secondary  glaucoma), 
which  may  come  on  without 
any  subjective  symptoms,  while 
the  absorption  of  the  lens  runs 
its  proper  course.  It  may  hap- 
pen, consequently,  that,  when  absorption  of  the  cataract  is  com- 
pleted, the  eye  will  be  found  blind  from  glaucoma.  Frequent 
testings  of  the  tension  of  the  eye  during  the  cure  are  therefore 
a  most  important  precaution.  Should  the  tension  rise,  removal 
of  the  lens  through  a  linear  incision  in  the  cornea  is  at  once 
indicated,  or  tiie  suction  operation  may  be  employed. 

Suction  Operation  of  Cataract. — This  method  can  only  be 
used  for  semi-fluid  or  soft  cataracts. 

The  pupil  having  been  well  dilated  with  atropin,  and  the  eye 
cocainized,  a  free  opening  is  made  in  the  capsule  of  the  lens 
with  a  discission  needle.  A  linear  incision  is  then  made  in  the 
cornea  about  half-way  between  its  center  and  its  margin,  and  the 
point  of  a  Bowman's  or  a  Teale's  syringe  introduced  through  it, 


and  through  the  opening  in  the-  capsule,  into  the  subctarx 

the  lens.  Gentle  suction  is  then  applied,  and  the  lens  substance 
drawn  into  the  syringe.  The  syringe  should  not  be  passed  be- 
hind the  iris.  If  it  be  thought  that  the  cataract  is  not  sufficiently 
soft,  it  is  desirable  to  allow  some  time  (a  fortnight  or  s<>)  to 
elapse  between  the  discission  and  the  suction,  in  order  that  the 
lens  substance  may  undergo  disintegration  by  the  action  of  the 
aqueous  humor.  The  suction -operation  is  now  much  less  fre- 
quently used  than  formerly. 

Secondary  Cataract  and  its  Operation;  Capsulotomy. — 
The  term  secondary  cataract,  as  here  used  (compare  p.  361), 
usually  means  a  closure  of  the  opening  which  is  present  in  the 
anterior  capsule  after  the  removal  of  a  cataractous  lens,  along 
with  a  thickening  of  the  capsule  in  some  of  the  cases,  by  which 
an  impediment  is  offered  to  the  rays  of  light  in  passing  through 
the  pupil.  The  thickening  may  have  preexisted  in  the  capsule, 
or  it  may  be  due  to  subsequent  proliferation  of  the  epithelial 
cells  on  the  inner  surface  of  the  capsule.  The  term  is  also  used 
with  reference  to  those  cases  in  which  no  central  opening  has 
been  made  in  the  capsule  (peripheral  capsulotomy).  and  where 
the  latter  causes  imperfect  vision.  It  is  also  used  in  those  caw  a 
where,  after  cataract  extraction,  an  exudation  in  the  pupil,  con- 
sequent upon  iritis,  has  occurred.  Finally,  and  very  incorrectly, 
it  is  applied  to  the  cases  which  Fig.  120  represents,  in  which, 
after  suppuration  of  the  wound  with  iridocyclitis,  the  iris  is 
dragged  upward,  and  the  pupil  is  consequently  obliterated. 

The  must  simple  form  of  secondary  cataract  occurs  as  a  very 
fine  cobweb-like  membrane — the  capsule  of  the  lens — extending 
over  the  whole  area  of  the  pupil,  which  can  often  only  be  dis- 
covered by  careful  examination  with  oblique  illumination.  It 
may  not  cause  any  trouble  of  vision  until  some  months  after 
the  extraction,  when  some  thickening  of  it  may  have  taken  place. 
It  is  a  simple  matter  to  make  a  rent  in  this  delicate  membrane 
with  a  discission-needle. 

Where  there   are  thick   opacities  in  the  capsule,  or  infl.imma- 
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tory  exudation  into  the  pupil,  with,  probably,  adhesions  of  the 
iris  to  the  pupillary  membrane,  extraction  of  the  latter  has  been 
proposed  and  practised,  but  is  associated  with  so  much  danger, 
from  the  unavoidable  dragging  on  the  ciliary  body  and  iris,  that 
the  proceeding  is  not  often  employed. 

Sir  W.  Bmuman's  method,  with  two  needles,  is  here  much  pref- 
erable. The  point  of  a  discission-ncedle  is  passed  through  the 
inner  quadrant  of  the  cornea,  and  into  the  center  of  the  opacity 
(Fig.  123),  and  then,  with  the  other  hand,  a  second  needle  is 
passed  through  the  outer  quadrant  of  the  cornea,  and  into  the 


n- 


membrane,  close  beside  the  first  needle.  The  points  of  the 
needles  are  now  separated  from  each  other  by  approximation  of 
their  handles,  and  in  this  way  a  hole  is  made  in  the  membrane. 

A  very  small  opening  in  the  capsule,  if  quite  clear,  is  sufficient 
to  establish  good  vision. 

Noyes  Method. — A  Graefe's  cataract  knife  in  entered  in  the 
horizontal  meridian  of  the  cornea  at  its  temporal  margin,  and  a 
counterpuncttire  made  in  the  same  meridian  at  the  inner  corneal 
margin.  The  point  of  the  knife  is  now  withdrawn  int"  the  an- 
terior chamber,  and  made  to  puncture  the  secondary  ca.tara&. 
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and  i.s  then  removed  from  the  eye.  Two  blunt-pointed  hooks 
lie  then  entered  into  the  anterior  chamber,  one  through 
cornea!  puncture,  and  the  point  of  each  passed  through  the 
opening  in  the  membrane  made  with  the  knife.  By  traction  on 
the  hooks  this  opening  is  enlarged,  without  any  dragging  on  the 
iris  or  ciliary  body. 

A'tm/>/>'.\  Method. — Knapp  has  designed  a  needle-knife  for 
dividing  the  capsule.  This  instrument  has  a  blade  4' j  mm.  in 
length.  It  cuts  on  one  side  only,  and  the  blade  and  the  evenly 
rounded  shaft  are  so  proportioned  that  the  shaft  fills  exactly  the 
opening  made  by  the  blade,  and  consequently  the  needle  can  be 
moved  within  the  anterior  chamber  in  every  direction,  without 
escape  of  aqueous  or  bruising  of  the  cornea.  The  instrument 
must  be  of  the  utmost  sharpness  in  point  and  edge,  so  that  it 
may  cut,  and  not  tear.  The  point  of  the  needle-knife  is  entered 
through  a  thin  part  of  the  capsule  in  which  an  opening  is  cut, 
hard  and  inelastic  bands  being  avoided. 

Iridotomy. — For  the  cases,  as  in  Fig.  120,  where  the  iris  forms 
a  complete  and  tightly  stretched  curtain  across  the  pupil,  iridec- 
tomy is  the  operation  which  readily  suggests  itself.  In  very  few 
cases,  however,  does  it  give  a  satisfactory  result,  owing  to  the 
inflammatory  products  which  lie  behind  the  iris,  and  which  dose 
Up  any  artificial  pupil  by  their  proliferation,  which  is  set  going 
afresh  by  the  dragging  of  the  iris  with  the  forceps.  Repeated 
iridectomies  may  finally  produce  a  clear  pupil,  but  iridotomy,  in 
which  there  is  no  dragging  of  the  iris,  is  a  better  operation  in 
these  cases. 

There  are  several  modes  of  performing  iridotomy,  that  of 
<le  Wcckcr  being  the  best.  A  vertical  incision  having  been 
made  in  the  cornea,  about  3  mm.  long,  and  the  same  distance 
removed  from  its  inner  margin,  the  closed  blades — one  of  which 
DM  >  slurp  point — of  de  Wcckcr' s  forte)  is -scissors  are  pasted 
into  the  anterior  chamber.     The  blades  are  then  opened,  and 

the  sharp  |»>int  of  One  Of  them   is   forced  through   the  stretched 
iris,  and  some  3  or  4  mm.  behind  it.      Hy  now  closing  the  blades 
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the  tightened  iris  fibers  are  cut  across,  and   on  their  retraction  a 
central  clear  pupil  is  formed  in  the  iris  and  retro-iridic  tissue. 

Dislocation  of  the  Crystalline  Lens. — This  may  be  con- 
genital, and  due  to  arrested  development  of  the  zonula  of  Zinn ; 
or  it  may  be  the  result  of  disease,  such,  for  example,  as  anterior 
sclero-choroiditis ;  or  it  may  be  caused  by  a  blow  or  other 
trauma. 

The  dislocation  may  be  partial  or  complete.  In  the  former ' 
case  it  is  often  so  slight  as  to  be  discoverable  only  when  the  pupil 
is  widely  dilated,  the  margin  of  the  lens  becoming  then  visible 
as  a  curved  black  line,  in  some  one  direction,  by  aid  of  the  oph- 
thalmoscope mirror  ;  or  the  displacement  may  be  so  great  as  to 
bring  the  margin  of  the  lens  across  the  center  of  the  undilated 
pupil,  in  which  case  one  part  of  the  eye  will  be  highly  hyper- 
metropic, while  in  another  part  it  will  be  myopic.  Complete 
dislocation  may  take  place  into  the  anterior  chamber,  into  the 
vitreous  humor,  or  even  under  the  conjunctiva,  if  the  sclerotic 
have  been  ruptured. 

The  symptoms  in  partial  dislocation  are  those  of  loss  of  power 
of  accommodation,  and  monocular  double  vision.  Iridodonesis 
(i.e.,  trembling  of  the  iris  when  the  eye  moves)  is  present,  as  a 
rule,  in  consequence  of  the  loss  of  support  provided  by  the  lens. 
In  complete  dislocation  the  symptoms  are  those  of  aphakia — i.e., 
extreme   hypermetropia,  and  want  of  power  of  accommodation. 

Treatment. — In  partial  dislocation  it  is  rarely  that  any  treat- 
ment can  be  of  service.  The  prescribing  of  spectacles  suited,  so 
far  as  it  is  practicable,  to  the  faulty  refraction  is  indicated.  In 
complete  dislocation  of  the  lens  into  the  anterior  chamber,  its 
extraction  is  usually  required,  especially  if  it  cause  symptoms  of 
irritation.  Dislocation  into  the  vitreous  humor  is  generally 
unattended  by  irritation  ;  but  when  the  latter  does  arise,  removal 
of  the  lens  by  aid  of  a  spoon,  through  a  peripheral  corneal  in- 
cision, has  to  be  attempted. 

Lenticonus  is  a  very  rare  congenital  anomaly  of  the  lens,  in 
which  its  anterior  surface,  or,  still  more  rarely,  its  posterior  sur- 
face, is  cone-shaped. 


Aphakia  («,  prfo.  ;  f****,  <>  Until,  kms),  or  absence  of  the 
Crystalline  Lens. — The  condition  of  the  emmetropic  eye  after 
the  removal  of  a  cataract  is  one  of  high  hypcrmctropia,  and  the 
power  of  accommodation  is  wanting.  Consequently,  in  order  that 
the  eye  may  have  the  best  possible  sight  for  distant  objects,  a 
high  convex  ^lass  lias  to  be  experimentally  found  to  suit  it,  and 
stronger  lenses  must  be  prescribed  for  shorter  distances. 

The  degree  of  vision  obtained  varies  considerably  in  different 
cases;  frequently  V  =  J-i  is  obtained,  but  V  =  ^  may  be  re- 
garded as  a  satisfactory  result ;  and  even  lower  degrees,  which 
enable  the  patients  to  find  their  way  about  with  comfort,  are- 
classed  as  successful  operations.  The  vision  often  improves  for 
some  months  after  the  operation,  patients  who  at  first  had  only 
^Sy  or  so  advancing  up  to  ^  or  {].  For  reading,  writing,  etc.,  at 
about  25  cm.,  a  still  higher  convex  glass  must  be  provided.  If 
the  correcting  lens  for  distant  vision  be  +  IO  I),  its  power,  for 
vision  at  25  cm.,  must  be  increased  by  the  lens  which  would 
represent  the  amplitude  of  accommodation  from  infinite  distance 
up  to  25cm.  This  lens  is  4  D  (because  y5"  =  4);  therefore 
4.  14  I)  is  the  lens  required.  With  these  two  lenses  most 
patients  are  satisfied.  For  distinct  vision  at  middle  distances 
they  learn  to  vary  the  power  of  the  lenses  by  moving  them  a 
little  closer  to,  or  further  from,  the  eye  ;  but  if  necessary  a  lens 
can  be  prescribed  for  distinct  vision  at  any  desired  distance. 

In  the  case  of  hospital  ]»tients  one  is  often  obliged  to  select 
the  I  glasses  in  a  fortnight  or  three  weeks  after  the  operation, 
but  the  result  is  more  satisfactory  when  the  selection  can  be 
postponed  for  six  weeks  or  two  months.  Permanent  wearing  of 
the  +  glasses  should  not  be  permitted  until  all  redness  of  the 
eye  has  passed  off,  and  this  varies  in  different  cases.  Until  then, 
also,  dark  protection-spectacles  should  be  worn. 

In  the  majority  of  cases,  after  cataract  operations,  the  best 
vision   is    not  obtained  until   a   certain    degree  of  astigmatism   is 

corrected.     1  his  astigmatism  is  caused  by  a  Battening  of  the 

vertical  meridian  of  the   cornea,  due  to  the  incision  at   its  upper 
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margin,  and  hence  it  is  against  the  rule  (see  p.  67).  An  obliquity 
in  the  incision  often  produces  an  obliquity  in  the  principal  merid- 
ians of  the  astigmatism.  The  degree  of  astigmatism  varies,  and 
may  be  very  high.  Out  of  forty-eight  cases  studied  by  Jackson* 
only  eleven  had  less  than  2  D  of  astigmatism.  It  rapidly 
reaches  its  maximum  after  the  operation,  and  then  gradually 
diminishes  for  weeks  or  months,  and  in  some  cases  completely 
disappears ;  hence  it  is  that  glasses  for  permanent  use  can  be 
better  prescribed  a  month  or  two  subsequently  to  the  operation. 
For  an  account  of  erythropsia  after  cataract  extraction  see 
chapter  xvii. 

*  Ophthalmic  Reitew,  December,  1893,  p.  349. 


CHAPTER  XIV. 

DISEASES  OF  THE  VITREOUS  HUMOR. 

Purulent  inflammation  of  the  vitreous  humor  (to  which, 
unfortunately,  the  name  pseudo-glioma  is  sometimes  applied)  oc- 
curs only  is  tlu-  result  of  perforating  injuries,  or  of  the  lodgment 
of  a  foreign  body,  or  .is  an  extension  of  a  purulent  process  from 

the  choroid  (p.  -91). 

Opktfudmoscopically,  a  purulent  deposit  in  the  vitreous  humor 
-.1  yellowish  reflection.  It  is  to  be  distinguished  from  a 
somewhat  similar  appearance  in  glioma  of  the  retina  by  the  his- 
tory, by  its  early  complication  with  more  or  less  severe  iritis,  by 
the  very  frequent  retraction  of  the  periphery  of  the  iris,  with 
bulging  forward  "fits  pupillary  part,  and  by  the  diminished  ten- 
sion of  the  eye,  while  a  lobulated  appearance  is  not  so  usual  in 
it  is  in  glioma.  Again,  in  glioma  the  vitreous  humor  remains 
1  liar,  white  in  this  disease  it  is  hazy. 

The  condition,  if  at  first  confined  to  the  vitreous  humor,  soon 
extends  to  the  surrounding  tissues,  and  usually  leads  to  panoph- 
thalmitis and  complete  destruction  of  the  eye. 

Inflammatory  affections  of  the  vitreous  humor,  other  than 
the  purulent  form,  are  for  the  most  part  the  consequence  of  dis- 
eases of  the  choroid,  ciliary  body,  or  retina,  and  display  themselves 
as  opacities  of  various  kinds.  These  are  either  cells  derived  from 
the  primarily  diseased  tissue,  or  they  are  secondary  changes  (con- 
nective-tissue development),  the  result  of  this  cellular  invasion. 

The  chief  Tv/w//<  a  of  vitrioiis  /minor  OpaeUh  S  are  :  ( I )  The  dust- 
like  opacity  so  characteristic  of  syphilitic  disease  of  the  retina 
and  choroid.  It  may  occupy  the  entire  vitreous  humor,  but  is 
frequently  confined  to  the  region  of  the  ciliary  body,  or  to  that 

39« 
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of  the  posterior  layers  of  the  vitreous  humor.  (2)  Flakes  and 
threads.  These  occur  with  chronic  affections  of  the  choroid  or 
ciliary  body,  and  may  be  the  result  also  of  hemorrhages  into 
the  vitreous  humor.  The)'  invade  every  portion  of  the  humor. 
(3)  Membranous  opacities,  which  arc  rare,  and  are  probably  the 
result  either  of  extensive  hemorrhagic  extravasations  or  of  cho- 
roidal exudations. 

Hemorrhages  into  the  vitreous  humor  are  not  uncommon,  and 
are  the  result  of  certain  diseases  of  the  retina  and  choroid,  which 
are  accompanied  by  hemorrhages  in  those  membranes.  They 
are  common  in  old  people,  but  very  large  hemorrhages  also  oc- 
cur in  young  adults  (see  Apoplexy  of  the  Retina).  They  are  also 
caused  by  blows  on  the  eye,  which  rupture  the  choroidal  or 
retinal  vessels.  Most  of  the  alterations  occurring  in  the  vitreous 
humor  are  attended  with,  or  {^ivc  rise  to,  fluidity  of  it,  and  may 
lead  to  detachment  of  the  retina. 

The  diagnosis  of  opacities  in  the  vitreous  humor  is  made  with 
the  ophthalmoscope  mirror  and  a  not  very  bright  light,  or  with  the 
plane  mirror.  If  a  very  bright  light  and  a  concave  mirror  be 
employed,  the  finer  opacities  will  not  be  readily  seen.  The  pupil 
being  illuminated,  the  patient  is  directed  to  look  rapidly  in  differ- 
ent directions,  when  the  opacities  will  be  seen  to  float  across  the 
area  of  the  pupil,  as  they  are  thrown  from  one  side  of  the  eye  to 
the  other. 

Opacities  in  the  vitreous  can  be  distinguished  from  those  in 
the  lens  by  the  fact  that  the  latter  are  fixed,  and  are  arranged 
mostly  in  a  radiating  manner.  Opacities  which  lie  behind  the 
center  of  curvature  of  the  cornea,  as  examined  with  the  ophthal- 
moscope mirror,  seem  to  move  in  the  opposite  direction  when 
the  patient  moves  his  eye  ;  while  those  which  lie  in  front  of  that 
point  move  in  the  same  direction  as  the  eye.  Therefore  opaci- 
ties in  the  lens  and  anterior  part  of  the  vitreous  humor,  about  0.6 
mm.  behind  the  lens*  will  move  in  the  same  direction. 


•  Radius  of  curvature  of  cornea,  7.829  rum.      Distance  from  anterior  surface  of 
.  (.  1  [n.-ifi  n>r  surface  of  lens,  7.2  mm.   ( Luidolt  and  Wecker,  Traiti,  7'.,iii,  p. 
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Another  and  very  fine  method  for  the  detection  >>f  deli, 
opacities  in  the  vitreous  is  by  placing  a  high  +  lens,  say  +  10D, 
behind  the  ophthalmoscope  mirror,  and  then  going  close  to  the 
eye,  as  in  the  examination  of  the  upright  image.  Minute  opaci- 
ties will  then  be  seen  as  black  dots  floating  in  the  vitreous 
humor. 

When  the  vitreous  humor  is  full  of  blood,  no  red  reflex  can 
be  obtained  with  the  ophthalmoscope,  and  the  pupil  looks  quite 
black.  Hy  foca!  illumination  we  can  observe,  in  this  case,  that 
the  lens  is  perfectly  clear,  and  sometimes  the  red  color  of  the 
extravasated  blood  can  be  seen  behind  it. 

The  ophthalmoscope  does  not  always  detect  changes  in  the 

oroid   or  retina,  when  there  are  opacities  in  the  vitreous  ;  and 

in  many  such  cases  we  arc  led  to  the  belief  that  the  diseased 

anges  in  the   choroid  or  retina  are  too  fine  to  be  seen  with  the 

phthalmoscope,  or  that  they  are  situated  in  the  region  of  the 

iliary  body  which  is  out  of  view. 

I  'isiou  is  affected  by  opacities  in  the  vitreous  humor  in  propor- 
tion to  their  density,  and  to  the  extent  to  which  the  vitreous 
humor  is  occupied  by  them.  The  patients  often  observe  them 
as  floating  positive  scotomata  in  their  field  of  vision.  These 
cntoptic  appearances  are  caused  by  the  shadows  of  the  opacities 
thrown  on  the  retina. 

The  prognosis  depends  on  the  cause  of  the  opacities,  Small 
Hemorrhagic  extravasations  in  young  people  are  readily  ab- 
sorbed, but  are  liable  to  recur.  The  dust-like  opacities  accom- 
panying specific  retinitis  are  also  favorable  for  absoqition,  while 
extensive  hemorrhages  in  older  people,  and  the  flake  and  thread 
opacities,  frequently  remain  as  permanent  obstructions.  More- 
over, by  shrinking,  many  of  the  more  organized  opacities  give 
rise  to  detachment  of  the  retina  from  the  choroid,  and  conse- 
quent blindness. 

Treatment  consists,  above  all,  in   that  for  the  exciting  can 
Besides  this,  Heurteloup's  artificial  leech,  or  dry  cupping  on  the 
temple,  is  most  useful  ;  and  in  many  cases,  soon  after  the  appli- 
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cation,  a  marked  clearing  up  of  the  vitreous  is  apparent.      Pilo- 
carpi hypodermically  is  worthy  of  trial.    In  one  case  von  Gr.nl. 
operated   on    membranous    opacities     by    tearing   them    with    .1 
needle,  and  with  a  successful  result. 

Mouches  volantes,  muscse  volitantes,  and  myiodesopsia 
(iwla,  g  Jfy ;  Sjk,  seeing)  are  terms  applied  to  the  motes  which 
people  frequently  see  floating  before  their  eyes,  but  which  do 
not  interfere  with  the  acuUncss  of  vision,  nor  can  the  ophthal- 
moscope detect  opacities  in  the  vitreous  humor,  or  any  other 
intraocular  disease.  These  motes  are  most  apparent  when  a 
bright  surface,  such  as  a  white  wall  or  the  field  of  a  microscope, 
is  looked  at.  Mouches  volantes  have  no  clinical  importance. 
Those  annoyed  with  them  should  be  strongly  recommended  net 
to  look  for  them,  as  in  that  case  others  are  very  apt  to  become 
visible,  They  depend,  probably,  upon  minute  remains  of  the 
embryonic  tissue  in  the  vitreous  humor. 

Fluidity  of  the  vitreous  humor,  or  synchysis  («>'>■*,  together! 
flui,  to  pour),  is  not  rare.  It  can  only  be  diagnosed  with  cer- 
tainty when  the  humor  contains  floating  opacities.  Low  tension 
of  the  eyeball  does  not  always  indicate  fluidity  of  the  vitreous, 
although  soft  eyeballs  nearly  always  contain  fluid  vitreous  humor. 
Trembling  of  the  iris  is  also  no  sign  of  fluid  vitreous,  but  merely 
indicates  that  the  iris  is  not  supported  in  the  normal  way  by  the 
crystalline  lens.  1  lefective  zonula  of  Zinn,  however,  is  often 
caused  by,  or  is  a  concomitant  of,  fluid  vitreous,  and,  by  causing 
displacement  of  the  lens,  would  allow  of  trembling  of  the  iris. 
J'lii  causes  of  synchysis  are  choroiditis  ami  staphyloma  of  the 
choroid  and  sclerotic,  and  it  also  occurs  as  a  senile  change. 

Synchysis  scintillans  is  a  fluid  condition  of  the  vitreous 
humor,  with  cholesterin  and  tyrosin  crystals  held  in  suspension 
in  it.  The  ophthalmoscopic  appearances  are  very  beautiful, 
resembling  a  shower  of  golden  rain.  A  satisfactory  explanation 
for  the  occurrence  of  these  crystals  in  this  position  has  not  jet 
been  given.  They  usually  occur  in  old  people,  and  seldom 
cause  any  marked  deterioration  of  vision. 
J4 
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Fluidity  of  the  vitreous  humor  is  not,  per  st,  a  condition  of 
serious  import,  unless  the  eye  come  to  be  the  subject  of  an 
operation  involving  an  incision  in  the  corneo-sderohc  coat,  when 

it  renders  prolapse-  of  the  vitreous  more  liable  to  take  place. 

Foreign  Bodies  in  the  Vitreous  Humor  and  Interior  of 
the  Eye  in  General. — One  of  the  most  common  and  most  seri- 
ous accidents  to  the  eye  is  perforation  <>f  the  sclerotic,  or  of  the 
cornea  and  crystalline  lens,  by  a  small  foreign  body  (shot, 
morsel  of  iron,  copper,  stone,  or  glass),  which  then  lodges 
somewhere  in  the  interior  of  the  eye,  very  frequently  in  the 
vitreous  humor. 

In  cases  where  the  ophthalmoscope  fails  us,  owing  to  extrav- 
asation of  blood,  etc.,  it  is  sometimes  not  easy  to  say  whether 
the  ibregin  body  be  in  the  eye,  or  whether  it  may  merely  1 
punctured  the  sclerotic  without  passing  through  it,  and  then 
fallen  to  the  ground.  If  it  be  known  to  have  been  a  small  for- 
eign body,  which  has  flown  against  the  eye  with  force,  the 
probabilities  are  that  it  is  lodged  in  the  eye. 

But,  if  the  case  be  seen  immediately,  or  soon  after  the  acci- 
dent, ami  then.-  In  no  intraocular  hemorrhage  to  obscure  our 
view,  the  foreign  body  may  frequently  be  detected  with  the 
ophthalmoscope  in  the  vitreous  humor  as  a  dark  or  glittering 
body,  according  to  its  nature,  and  focal  illumination  with  dilated 
pupil  will  often  help  us  to  discover  a  foreign  body  situated  in  the 
anterior  part  of  the  vitreous  humor.  Or,  if  it  cannot  be  seen, 
an  opaque  streak  through  the  vitreous  humor,  one  end  of  which 
corresponds  with  the  sclerotic  wound,  may  indicate  the  track 
taken  by  a  foreign  body. 

In  case  the  foreign  body  has  perforated  the  cornea,  and  reached 
the  vitreous  humor  through  the  circumlental  space,  a  counter- 
opening  will  be  found  in  the  iris;  while,  if  it  be  supposed  to 
have  passed  through  the  cornea  and  iens,  the  openings  both  in 
the  anterior  and  posterior  capsule  of  the  lens  should  be  sought 
for. 

'  H  recent  years  the  RdntgfH  rays  have  been  very  successfully 
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head  fixed  in  ;i  headpiece  (clamped  to  a  table)  to  keep  it  steady, 
while  at  the  same  time  a  photographic  dry  plate  can  be  placed 
against  the  temple  on  the  side  of  the  eye  which  is  to  be  photo- 
graphed. 

Fig.  1 24  shows  the  patient  in  position   for  having  his  left  eye 
skiagraphed.     (If  the  right   eye  is  to  be  photographed,  he  sits 
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tin-  other  way,  ■">  th.it  this   headpiece  i-.  constructed  for  talcing 
cither  the  right  or  the  left  I 

Fig.  12;  is  an  enlarged  picture  of  a  patient's  head  in  position 
fur  taking  the-  right  eye.  The  back  i>f  the  head  rests  against 
.t  board,  and  another  board,  with  a  thumb-screw  sliding  in  a 
groove,  serves    to    press  and    fix    his   head    lateral!)'  against   two 


>o- 
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stretched  piano-wins,  behind  which,  again,  the  photographic 
plate  is  placet!.  The  chin  is  supported  on  an  adjustable  pro- 
jection. 

lug.  126  ifl  a  side  view  of  the  same  patient.  The  stretched 
piano-wires  .ue  shown.  The  patient,  while  tile  skiagram  is  being 
taken,  is  made  to  fix  MS  g:uc  Ml  a  distant  object,  so  that  his  optic 
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axis  is  parallel  to  the  horizontal  wire.  Previously,  a  small  piece 
of  lead  wire,  exactly  I  cm.  long,  is  placed  on  the  lower  eyelid, 
and  secured  by  two  strips  of  adhesive  plaster,  and  the  relative 
position  of  the  point  of  the  wire  (nearest  the  eye)  is  carefully 
noted  in  relation  to  the  cornea  (f.g.,  so  many  millimeters  vcrti- 
tically  below   the  center  of  the  cornea,  or  so   many  millimeters 


Fks.  126. 

vertically  below  any  corneal  scar  which  ma}'  happen  to  be 
present)  ;  also  whether  the  point  is  on  a  level  with  a  vertical 
line  from  the  center  of  the  cornea  (as  it  usually  is),  or  how  far 
behind  or  in  front  of  this  plane.  These  arc  all  the  adjustments 
tsary  to  be  madi  with  the  patient. 
Before  the  patient  is   placed  in   position,  the  Crooke's  tube  is 


adjusted  so  that  the  fine  point  on  the  anode,  from  which  the 
linear  X  ray-  originate,  shall  be  exact!)  opposite  the  point  of 
intersection  of  the  two  stretched  piano-wires.  When  the  tube 
is  worked  by  the  coil,  this  point  shows  as  a  bright  incandes- 
cent spot  on  the  anode,  if  it  be  of  osmium  ;  and  by  m 
fixed  "sight,"  placed  on  this  side  of  the  wires,  the  tube  can  In 
SO  adjusted  that  this  point  is  exactly  opposite  the  intersection  o( 
the  wires.  The  distance  is  carefully  noted  :  it  is  usually  28  to 
30  cm.  The  tube-holder  is  fixed  to  a  bar  of  wood  which 
slides  horizontally,  and  by  mean-  of  mark-  placed  on  the  bar 
itself,  and  upon  the  edge  of  the  groove  in  which  it  slides,  it  can 
be  displaced  in  a  plane  exactly  parallel  to  the  horizontal  win 
It  is  to  be  displaced  3  cm.  to  one  side  of  the  vertical  or  zero 
point.  Then  a  photographic  plate,  protected,  as  usual,  in  black- 
paper,  is  placed  against  the  wires  (see  Fig.  126),  and  an  expo- 
sure given  of  from  ninety  seconds  to  two  minutes.  With  ex- 
ceptionally good  osmium  tubes  ten  seconds  is  enough.  The  tube 
is  then  displaced  3  cm.  to  the  other  side  of  the  zero  point — the 
photographic  plate  having  been  removed  and  a  fresh  one  put  in 
its  place — and  a  second  similar  exposure  is  given.  The  result 
is  two  negatives  taken  from  two  points  of  view  6  cm.  apart. 

A  transparent  sheet  of  thin  celluloid  has  two  cross-lines 
marked  upon  it  at  right  angles  to  each  other.  One  side  i> 
varnished,  so  that  it  will  readily  take  pencil-marks.  Immedi- 
ately after  development  and  fixing,  this  sheet  of  celluloid  is 
placed  over  the  film  side  of  the  negative,  so  that  its  two  lines 
are  exactly  superimposed  upon  the  white  lines  left  by  the  wires 
in  the  headpiece  :  while  firmly  held  in  position,  the  shadow  of 
the  leaden  wire  or  landmark,  placed  on  the  lower  eyelid,  is 
(an  fully  traced.  Then  the  foreign  body,  or  foreign  bodies,  i-, 
or  are,  traced  in  the  same  way.  This  process  of  tracing  re- 
peated with  the  other  negative.  The  result  is  that  upon  the 
sheet  of  celluloid  two  tracings  of  the  leaden  landmark  wire,  and 
two   tracings  of  the  foreign   body,  side  by  side,  are  obtained. 

This  celluloid  tracing  is  now  placed  upon  the  horizontal  glass 
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stage  of  the  cross-thread  localizer.  The  latter  has  two  fine 
silk  threads  coming  froni  two  points,  which  are  so  adjusted  as 
to  occupy  relatively  the  two  positions  occupied  by  the  anode  of 
the  Crooke's  tube,  and  to  be  at  the  same  distance  from  the  cel- 
luloid tracing,  and  also  in  the  same  relative  position  to  the  cross- 
lines,  that  the  anode  of  the  Crooke's  tube  had  to  the  photo* 
graphic  plate  and  to  the  cross-wires  of  the  headpiece,  when  the 
photographs  were  being  actually  taken. 

The  silk  threads  are  now  used  to  trace  the  linear  paths  of  the 
X  rays.  The  intersection  of  the  two  threads  fixes  the  position 
of  the  object  in  space.*  Its  geometric*!  relations  to  the  known 
data  can  then  be  measured.  First,  the  three  coordinates  of  the 
known  point  are  ascertained,  then  the  three  coordinates  of  the 
unknown  foreign  body,  and  then,  by  simple  subtraction,  the 
minor  coordinates  are  obtained,  and  thus  the  position  of  the 
foreign  body  is  accurately  determined.  The  surgeon  is  enabled 
to  say  how  far  horizontally  inward  or  outward  the  foreign  body 
lies  from  the  point  of  the  landmark  lead  wire  ;  from  that  point 
how  far  vertically  upward  or  downward  it  lies;  and,  finally,  how 
far  directly  backward,  parallel  to  the  visual  axis,  it  is  situated. 
If  care  be  taken,  the  position  of  a  foreign  body,  however  small, 
can  be  ascertained  with  great  accuracy  by  this  method.  Its 
size  also  can  be  discovered.  Moreover,  the  two  negatives  arc 
stereoscopic,  so  that,  when  viewed  either  in  a  Wheatstone's  re- 
flecting stereoscope  or  by  converging  the  optic  axes,  and  so 
fusing  the  pictures,  a  single  picture  in  relief  is  seen,  showing  the 
relative  position  of  the  parts  in  a  very  beautiful  manner. 

llic  sider0SC9pf\  is  an  instrument  devised  by  Asmus  for  the 
detection  of  the  presence  of  atoms  of  steel  or  iron  in  the  eve  ; 
but  the  first  suggestion  for  it  was  given  by  T.  R.  I'ooley,  of 
New  York,  many  years  earlier.  It  consists  in  a  magnetic  needle 
hung  by  a  fine  thread,  and  so  mounted  that  when  it  is  brought 


*  See  "  Localiialion  by  Means  of  X  Rays,"  J.  Mackenzie  I>avid.son,  January   1, 
I898  [Brit.   Ate  J.  Jour.  ). 
t  Das  Siitrroiiof  uttJ  seine  Aini>enJu»g,  von  F.Junrd  Asmus,  Wiesbaden,  1898. 
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close  to  the  eye  containing  the  foreign  body,  its  deflectiom 
be  read  by  means  of  an  astronomical  telescope  which  is  attached. 
The  aideroscope  is  also  used   for  ascertaining  the  position  of  the 
foreign  body,  which    is  nearest   to  the  part  where  the  deflection 

of  the  needle  is  greatest.  This,  of  course,  is  only  an  approxi- 
mate  localization. 

The  danger  of  leaving  a  foreign  bod)'  in  the  eye  is  great.  It 
is  rarely  that,  whether  it  remains  free  or,  as  sometimes  happens. 
becomes  encapsuled,  it  is  tolerated  permanently  in  any  part  of  the 
interior  of  the  eye,  and  that  event  should  never  be  reckoned  on 
in  the  treatment  of  such  a  case. 

As  a  rule,  foreign  bodies  in  the  vitreous,  or  elsewhere  within 
the  eye,  soon  produce  violent  inflammatory  reaction.  This 
occurs  either  by  reason  of  infective  microorganisms  being  in- 
troduced into  the  eye  with  the  foreign  body,  or  it  may  be  caused 
by  the  oxidization  of  the  foreign  body,  when,  as  is  most  com- 
mon, it  is  of  iron  or  copper.  The  form  of  inflammation  may  be 
either  a  plastic  or  purulent  uveitis,  in  the  latter  case  with  puru- 
lent infiltration  of  the  vitreous  humor  and  hypopyon. 

An  eye  which  contains  a  foreign  body  that  is  not,  or  cannot 
be,  at  once  removed,  may  be  regarded  as  lost ;  and  such  an  eye 
become.,  moreover,  one  of  the  surest  sources  of  sympathetic 
ophthalmitis. 

It  is,  consequently,  of  the  utmost  importance  to  remove  every 
foreign  body  from  the  interior  of  the  eye  if  possible — that  is  to 
say,  when  there  is  a  reasonable  prospect  of  saving  the  eye,  even 
partially,  by  SO  doing — and  with  the  least  delay;  or,  carefully 
to  watch  the  eye,  and  at  any  sign  of  inflammatory  reaction  to 
excise  the  eyeball.  Indeed,  in  view  of  the  fact  that  this  inflam- 
matory reaction  almost  invariably  comes  on  sooner  or  later,  I 
should  be  inclined  to  excise  most  of  these  eyes  as  soon  as  it  has 
been  decided  that  the  foreign  body  cannot  be  extracted. 

Removal  of  the  foreign  body  is  very  often  an  extremely  difficult 
and  disappointing  undertaking,  but  it  should  always  be  attempted 
when,  being  neither  steel  nor  iron,  it  is  visible  within  the  eye,  so 
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that  its  position  can  be  determined  with  the  ophthalmoscope  or 
by  focal  illumination,  and  when  it  seems  possible  that  the  eye 
may  be  saved,  at  least  to  some  extent. 

The  introduction  of  the  magnet  for  the  removal  of  fragments 
of  the  two  metals  named  has  made  it  unnecessary  that  they 
should  in  every  case  be  visible,  and  here  the  chances  of  success 
have  been  much  enhanced  since  the  foreign  body  can  be  ;iccu- 
rately  localized  by  the  Rontgen  rays.  In  all  these  operations  it 
is  necessary  that  the  patient  should  be  deeply  under  the  influence 
of  an  anesthetic,  in  order  that  as  little  vitreous  humor  as  possible 
may  be  lost.  And,  again,  strict  aseptic  measures  must  be  ob- 
served, lest  by  our  operation  the  very  form  of  mischief  be  pro- 
duced which  it  is  our  desire  to  avert. 

There  are  several  methods  of  proceeding.  Atoms  of  glass, 
copper,  stone,  etc.,  may  sometimes  be  removed  through  an  in- 
cision in  the  sclerotic  which  is  either  an  enlargement  of  the  open- 
ing made  by  the  foreign  body,  or  us  a  special  one,  at  a  point 
more  nearly  corresponding  to  the  actual  position  of  the  latter  in 
the  eye.  This  incision  should  lie  between  two  recti  muscles, 
should  have  an  antero-posterior  direction,  and,  in  order  that  it 
may  gape  but  little,  should  be  a  puncture  with  abroad  kcratome. 
Prolapse  of  the  vitreous  is  then  produced  by  pressure  on  the 
eyeball,  and  the  foreign  body  is  evacuated. 

This  method  should  nnly  be  tried  when  the  foreign  body  is 
situated  in  the  periphery  of  the  vitreous,  and  toward  the  equator 
of  the  eye,  where  the  opening  for  its  exit  can  be  made  in  its  im- 
mediate neighborhood;  but  the  proceeding  is  often  attended 
with  disappointment,  much  vitreous  being  lost,  while  the  foreign 
body  remains  in  the  eye. 

Or,  a  forceps  is  passed  in  through  the  ojiening,  and  while  the 
foreign  body  is  kept  in  view  with  the  ophthalmoscope  it  is  seized 
and  drawn  out.  This  plan  is  also  unsatisfactory,  as,  loss  of 
vitreous  occurring,  the  cornea  becomes  flaccid,  and  the  view  of 
the  foreign  body  is  soon  obscured. 

Again,  some  surgeons  prefer  to  make  their  opening  not  dose 


to  the  foreign  body,  but  exactly  at  the  opposite  side  of  the 
kill,  by  which  means  they  can  often  reach  the  foreign  body  with 
greater  ease,  and  with  less  injur)'  to  the  tissues. 

The  magnet,  thanks  to  M'Keown,  of  Belfast,*  has  of  late  years 
cunie  into  use  for  the  removal  of  fragments  of  steel  and  iron 
from  the  interior  of  the  eye,  and  especially  from  the  vitreous 
humor.  M'Keown  used  a  permanent  magnet;  but  eh. 
magnets  are  those  now  employed  fur  this  purpose,  the  instru- 
ments of  Hirschbergt  and  of  Simeon  SnellJ  being  the  most  suit- 
able. Fig.  127  represents  Snell's  instrument  in  two-thirds  its 
actual  size.  It  is  a  core  of  soft  iron,  around  which  is  placed  .1 
coil  of  insulated  copper  wire,  the  whole  inclosed  in  an  ebonite 
To   one   extremity    of   the    instrument   are    attached    the 


Pic.  127. 

screws  to  receive  the  connections  of  a  small  accumulator.  At 
the  other  extremity  the  core  projects  just  beyond  the  ebonite 
jacket,  and  is  tapped, and  into  it  screws  the  point.  Points  of  various 
kinds  or  shapes  can  be  adjusted  to  the  magnet,  according  to  the 
1  ase  to  be  dealt  with.  A  point  having  been  passed  through  the 
sclerotic  opening,  it  is  advanced  toward  the  foreign  body,  when 
the  latter  adheres  to  it,  and  is  drawn  toward  the  wound.  To 
prevent  too  much  stirring  up  of  the  vitreous,  which  might  lead 
to  its  shrinkage,  with  consequent  detachment  of  the  retina,  it  is 
desirable,  previously  to  introduction  of  the  magnet  point,  to 
divide  the  vitreous  with  a  Grade's  knife  until  close  to  the  foreign 


*  Brit.  MrJ.  Jour.,  1S74.  Vi.l.  i,  p,  Soo,  and  elsewhere. 
Initblatt  fur  fralt.  Augenhtilkundt,  IS>).  p    jSft 

j  The  Ekthit  rntgntt,  etc.,  LMrion,  li 


THE  VITREOUS  HUMOR 


41" 


body.  Much  care  is  required  in  drawing  the  foreign  body 
through  the  opening,  lest  it  be  rubbed  off  the  point  in  its  pas- 
sage. .\  fbrcepa  is  generally  used  at  this  part  of  the  proceeding, 
either  to  dilate  the  wound,  or  to  seize  the  foreign  body  and  ex- 
tract it. 

Ilaab's  giant  electro-magnet*  is  also  used  for  extracting 
morsels  of  iron  or  steel  from  the  eye.  It  is  an  immense  and 
very  powerful  magnet,  and  is  not  introduced  into  the  eye,  but  is 
merely  placed  close  to  the  latter,  from  any  part  of  the  interior 
df  which  it  will  attract  the  foreign  body  to  the  surface,  whet)  it 
is  extracted  through  an  opening  in  the  sclerotic.  Great  care  is 
required  in  its  use,  lest  even  more  injury  be  done  to  the  delicate 
tissues  of  the  eyeball  by  the  foreign  body  in  its  passage  toward 
the  magnet  than  by  its  entrance  into  the  eye.  Pieces  of  iron 
in  the  anterior  chamber  are  often  suitable  for  removal  with 
Ilaab's  magnet,  but  its  use  for  the  extraction  of  foreign  bodies 
which  lie  further  back  in  the  eye  requires  great  discrimination. 

Cysticercus  in  the  vitreous  humor  is  not  of  rare  occur- 
rence in  some  parts  of  Germany,  but  there  have  not  been  many 
such  cases  observed  in  the  British  Isles,  t 

The  original  seat  of  the  cntozoon  is  usually  beneath  the  retina 
(see  Chap,  xv),  through  which  it  breaks  to  reach  the  vitreous 
humor  ;  but  it  also  sometimes  makes  its  first  appearance  in  the 
vitreous.  It  is  recognized  by  its  peculiar,  somewhat  dumb-bell 
sfiape,  its  iridescence,  and  its  peristaltic  motions.  The  vitreous 
humor  often  becomes  full  of  peculiar  membranous  opacities,  as 
a  consequence  of  the  presence  of  the  cysticercus. 

Treatment. — Removal  by  operation.  The  prospects  for  the 
eye  are  very  much  worse  than  in  the  case  of  a  stibretinal 
cysticercus. 

Blood-vessels  are  sometimes  formed  in  the  vitreous  humor. 
They  spring   from  the   retinal  vessels,  often  in   connection   with 


*  fitrichl  <t.    Opklhal.    Gescllschnft  i«  IlciJrlbtTf;,  1 892. 

f  See  r >r.  Hill  Griffith's  paper,   Tram.  Opliilial.  Soc.  U.  A'..  Nov.  12,  iS9t>,  on 
of  cyiticercus  in  the  vitreous  humor  which  he  observcil  »t  Manchester. 
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connective-tissue  formations  which  accompany  hemorrhages ; 
but  sometimes  small  loops  arise  in  the  neighborhood  of  the 
disc,  without  any  hemorrhagic  disease. 

Persistent  Hyaloid  Artery. — In  intra-uterine  life  the  hyaloid 
artery  is  a  prolongation  of  the  central  artery  of  the  retina,  and 
runs  from  the  papilla  to  the  posterior  surface  of  the  crystalline 
lens.  It  completely  disappears  prior  to  birth,  except  in  those 
rare  cases  where  it  remains  as  an  opaque  string,  which  may 
stretch  the  whole  way  from  papilla  to  lens,  or  may  extend  only 
part  of  the  way.  It  is  then  thrown  into  wave-like  movements 
by  the  movements  of  the  eyeball,  and  is  easily  recognized  with 
the  ophthalmoscope.  It  does  not  usually  cause  any  disturbance 
of  vision. 

Detachment  of  the  vitreous  humor  from  the  retina, 
although  probably  a  common  diseased  condition,  cannot  as  yet 
be  recognized  with  certainty  during  life,  and  rarely  becomes  the 
immediate  cause  of  blindness.  Its  danger  lies  in  its  liability  to 
bring  about  detachment  of  the  retina. 

Detachment  of  the  vitreous  may  be  either  idiopathic  or  due 
to  trauma.  In  the  idiopathic  cases  chronic  choroiditis  is  the 
primary  disease,  which  gives  rise  to  a  change  in  the  fine  con- 
nective-tissue elements  of  the  vitreous,  with  consequent  shrink- 
ing of  this  body.  Yet,  with  the  ophthalmoscope,  the  choroid 
may  seem  normal  ;  and,  moreover,  although  floating  opacities 
may  be  present  in  the  vitreous  chamber,  yet  it  is  quite  possible 
for  a  perfectly  clear  vitreous  to  be  detached.* 

The  condition  occurs  in  connection  with  high  degrees  "I 
myopia,  where  choroiditis  is  also  common,  and  is  probably  the 
most  important  factor  in  the  production  of  the  detachment  of 
the  retina,  so  frequent  in  these  eyes.  Anterior  staphyloma, 
hemorrhages  into  the  vitreous  humor,  and  neoplastic  growths 
between  the  vitreous  and  retina  also  give  rise  to  detachment 
of  the  vitreous. 


*  Nordenson,  Die  NehhaulablosMii^,  Wiesbaden,  1S87. 
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Detachment  of  the  anterior  portion  of  the  vitreous  occurs  in 
many  cases  of  iridocyclitis. 

With  regard  to  traumatic  cases,  all  perforating  injuries  attended 
with  loss  of  vitreous,  including  cataract  operations — and  some- 
times, when  the  wound  is  in  the  sclerotic,  without  loss  of  vitre- 
ous— are  liable  to  be  followed  by  detachment  of  the  vitreous. 

I  have*  recorded  a  case  in  which  detachment  of  the  vitreous 
was  the  chief  lesion  in  the  eye,  and  was  the  cause  of  blindness, 
the  vision  being   reduced  to  perception   of  light.      The  detach- 


Kic.   128. 

ment  had  probably  been  brought  about  by  an  idiopathic  hem- 
orrhage from  the  ciliary  body  into  the  anterior  part  of  the  vitreous. 
It  lay  (Fig.  128)  immediately  behind  the  lens  and  in  contact  with 
it,  and  presented  the  appearance  of  a  grayish  opacity,  very  like 
a  detached  retina  but  for  the  absence  of  retinal  vessels.  Suspi- 
cion of  an  intraocular  tumor  existing,  the  eye  was  removed.  The 
vitreous  lay  against  the  ciliary  body  and  lens,  while  the  vitreous 
chamber  was  filled  with  serous  fluid,  and  the  retina  was  in  its 
normal  position.  In  the  retina,  toward  the  ora  serrata,  there 
were  a  feu  minute  hemorrhages. 


/;,/«..   Opkllial.   Sot.,  1882,  p,  41. 


Diseas 
conveniently  grouped  as  follows ;  Alterations  in  Vascularity, 
Inflammation,  Atrophy,  Diseases  of  the  Blood-vessels,  Injun 
by  Strong  Light;  Tumors,  Parasitic  Disease,  Detachment,  and 
Traumatic  Affections. 

ALTERATIONS    IN    THE   VASCULARITY    OF    THE    RETINA, 

Hyperemia  and  anemia  of  the  retina,  due  to  changes  in  the 
capillary  vessels,  cannot  be  seen  with  the  ophthalmoscope,  hence 
these  terms  arc  used  to  denote  apparent  enlargement  or  diminu- 
tion of  the  principal  branches  of  the  central  vessels.  Venous 
engorgement  may  occur  as  a  local  condition,  as  in  papillitis, 
retinitis,  thrombosis  of  the  central  vein,  or  as  part  of  general 
venous  obstruction  in  cardiac  and  pulmonary  diseases,  (.out  ruc- 
tion of 'the  arteries  may  also  be  due  to  local  disease  of  the  vessels 
(embolism,  albuminuric  retinitis,  etc.)  and  spasm  (malaria,  qui- 
ntal), or,  more  rarely,  to  diminished  blood  supply  from  general 
causes  (cholera).  The  opposite  conditions,  namely,  diminution 
in  the  size  of  the  veins,  and  enlargement  of  the  arteries. 
rare!)  noticeable. 

Inflammations  oj  the  Retina — Retinitis, 

Retinitis,  in  general,  is  characterized  by  the  following  ophthal 
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moscopic  appearances  :  diffuse  cloudiness,  especially  of  the  central 
portion  of  the  fundus,  due  to  loss  of  transparency  in  the  retina, 
.md  consequent  veiling  of  the  choroid  ;  the  optic  papilla  bei  omes 

mote  or  less  congested,  with  indistinctness  of  its  outline,  which 
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in  the  erect  image  resolves  itself  into  a  delicate  striation  ;  vascu- 
lar engorgement,  the  retinal  veins  especially  becoming  enlarged 
and  tortuous.  The  inflammation  in  sonie  cases  may  subside  at 
this  stage,  but  as  a  rule  hemorrhages  and  whitish  exudations  soon 
make  their  appearance. 

The  various  forms  of  retinitis  are  distinguished  by  the  pre- 
dominance of  some  of  the  above  signs,  and  also  by  the  jx.culiar 
appearance  and  grouping  of  the  exudations. 

If  the  optic  papilla  be  not  merely  1  Oflgested,  but  also  swollen, 
the  condition  is  called  ncuro-rctinitis.  In  some  cases  of  reti- 
nitis the  choroid  is  also  involved,  and  to  these  the  name  choroido- 
rctinitis  is  given.  Inflammation  of  the  retina  is  rarely  a  local 
affection,  being  in  most  cases  due  to  general  diseases,  and  hence 
it  commonly  occurs  in  both  eyes. 

Syphilitic  Retinitis  (or  Syphilitic  Choroido-retinitis). — In- 
herited or  acquired  constitutional  syphilis  is  liable  to  induce  a 
form  of  chronic  diffuse  retinitis.  In  the  acquired  disease  it  is  a 
later  secondary  symptom,  coming  on  between  the  sixth  anil 
eighteenth  month,  often  only  in  one  eye. 

With  the  ophthalmoscope  a  slight  opacity  of  the  retina  is  seen 
extending  from  the  papilla  some  distance  into  the  retina,  and 
very  gradually  disappearing  toward  the  equator  of  the  eye.  The 
papilla  is  but  slightly  hyperemic,  while  its  margins  are  indistinct, 
like  those  of  the  moon  seen  through  a  light  cloud.  The  artery 
is  not  generally  altered,  and  the  vein  but  slightly  distended. 
Opacities  in  the  vitreous  humor  are  not  uncommon.  They  may 
be  membranous  or  thread-like,  but  a  diffuse  dust-like  opacity, 
filling  the  whole  vitreous  humor,  is  almost  pathognomonic  of  a 
syphilitic  taint,  and  may  create  much  difficulty  in  the  ophthal- 
moscopic diagnosis  of  the  retinal  affection. 

Disseminated  choroidal  changes,  in  the  form  of  small  yellow- 
ish spots  with  pigmentary  deposit,  are  very  frequent,  especially 
toward  the  equator  of  the  eye.  Many  observers,  indeed,  hold 
that  the  whole  process  is  primarily  in  the  choroid,  and  that  the 
retina  is  only  secondarily  affected.  Fine  whitish  dots  and  pig- 
mentary changes  often  occur  about  the  macula  lutea. 


Vision  may  be  but  slightly  affected,  but  in  the  advanced  stages 
it  is  usually  much  lowered.  Central,  or  peripheral,  or  ring 
KOtomata,  or  concentric  defects  of  the  field,  are  found.  The 
KOtomata    are    often    positive — i.e.,  they  can    be  seen   by   the 

patient  as  dark  spots  in  the  field.  Night-blindness  is  a  constant 
symptom,  and  the  light-sense  is  enormously  diminished.  I  I.. 
patients  sometimes  complain  of  sparks  or  lights,  which  seem 
to  dance  before  their  eyes,  and  occasionally  also  of  a  diminu- 
tion in  the  size  (micropsia)  of  objects,  or  of  a  distortion  (nu-ta- 
morphopsia)  of  their  outlines.  The  micropsia  is  believed  to  be 
due  to  a  separation  from  each  other  of  the  elements  of  the  layer 
of  rods  and  cones  by  subretinal  exudation.  The  image  of  an 
object  then  comes  into  relation  with  fewer  of  these  elements, 
and  hence  the  mental  impression  is  that  of  a  smaller  object  than 
is  conveyed  by  the  image  formed  in  the  sound  eye,  or  on  a 
sound  part  of  the  same  retina. 

Tin-  progress  of  the  disease  is  very  slow,  ami  is  liable  to  re 
lapse,      In   the  late  stages  extensive  pigmentary  degeneration  of 
the  retina  may  come  on,  or  disseminated  choroiditis.      But  if  the 
cases  come  under  suitable  treatment   in   an  early  stage,  a  cure 
may  often  be  effected. 

Treatment. — The  only  remedy  which  is  of  real  value  is  mer- 
cury, and  that  in  an  early  stage.  It  should  be  used  in  a  pro- 
tracted course  of  some  weeks  by  inunction,  combined  at  discre- 
tion with  small  doses  of  calomel  internally.  Perchlorid  of  mer- 
cury hypodermically,  in  ?'(T  gr.  doses  once  a  day,  is  also  a  suit- 
able measure.  If  mcrcuriali/ation  be  effected,  it  should  not  go 
further  than  a  very  slight  stomatitis.  Turkish  baths  and  the  arti- 
ficial leech  at  the  temple  may  be-  employed  as  adjuncts  to  the 
treatment.  When  the  mercurial  course  has  been  completed, 
iodid  of  potassium  should  be  prescribed  as  an  after-treatment. 
Complete  rest  of  the  eyes,  and  protection  from  strong  light  by 
dark  glasses,  are  also  necessary  in  this,  as  in  many  forms  of 
retinitis. 

Hemorrhagic  Retinitis. — In  this  affection  the  retina  contains 
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of  small  hemorrhages.     They 


occur  chiefly  between 
the  fibers  of  the  inner  layer,  and  consequently  present  a  flame- 
like appearance  as  seen  with  the  ophthalmoscope.  Any  which  lie 
in  the  outer  layers  are  more  apt  to  be  round  or  irregular  in 
shape.  In  addition  to  the  hemorrhages  there  is  diffuse  opacity 
of  the  retina,  and  sometimes  white  spots  of  degeneration.  The 
papilla  is  often  much  swollen,  and  the  retinal  veins  distended  and 
tortuous,  while  the  arteries  are  small  ;  but  these  appearances,  as 
well  as  the  number  of  the  hemorrhages,  vary  much  in  different 
cases.  When  there  are  but  few  hemorrhages,  they  are  Situated 
in  the  neighborhood  of  the  papilla  and  macula  lute*,  The  ap- 
pearances occasionally  resemble  those  of  albuminuric  retinitis, 
but  in  the  latter,  as  a  rule,  the  proportion  of  white  spots  to  hem- 
orrhages is  greater  than  in  this  affection.  Probably  many  cases 
described  as  hemorrhagic  retinitis  are  due  to  thrombosis  of  the 
central  vein.     (See  p.  429.) 

Cainti. — The  affection  is  found  most  commonly  in  connection 
with  cardiac  disease — e.g.,  valvular  insufficiency,  and  hypertro- 
phy of  the  left  ventricle  ;  or  with  diseases  of  the  vascular  system 
— e.g.,  atheroma,  and  aneurysms  of  the  large  vessels.  Where  it 
is  due  to  disease  of  the  coats  of  the  arteries,  the  opthalmoscope 
will  occasionally  reveal  an  arterial  branch  altered  to  the  appear- 
ance of  a  white  thread  ;  but  usually  the  degenerative  change  does 
not  interfere  with  the  transparency  of  the  vascular  coats.  In  the 
majority  of  cases  dependent  on  cardiac  or  vascular  disease  the 
retinal  affection  is  monocular.  This,  and  the  frequently  sudden 
onset  of  the  retinitis,  led  Leber*  to  think  that  some  second  factor 
for  its  occurrence  exists,  probably  multiple  embolisms  of  the 
small  branches  of  the  central  artery.     Suppression  of  menstrua- 

1,  or  other  wonted  discharge — such  as  that  from  piles — has 
been  observed  as  an  immediate  cause  of  hemorrhagic  retinitis. 

A  peculiar  form  of  hemorrhagic  retinitis  is  sometimes  asso- 
ciated with  secondary  syphilis.  In  addition  to  the  usual  opacity 


*   GraeJ'e  and  SaemiscM's  IliindlmJi,  Bd.  v,  p.  570. 
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of  the  retina  in  syphilitic  retinitis,  a  portion  of  the  retina  is  cov- 
ered with  numbers  of  small  round  hemorrhages  Lying  in  the  dif- 
ferent layers  of  the  retina,  while  a  connective-tissue  development 
is  occasionally  found  in  the  nerve-fiber  layer,  in  the  form  ol 
white  stria?  along  the  course  of  the  blood-VCSSela, 

The  disturbance  of  vision  is  considerable,  especially  if  the 
neighborhood  of  the  macula  lutea  be  much  involved. 

Tht  prognosis  is  unfavorable  in  severe  cases  of  hemorrhagic 
retinitis.      Relapses  are  common,  while  the   ultimate   tendency  is 
toward  atrophy  of  the  retina  and  papilla.     In  very  mild  ca 
recovery  may  come  about. 

The  treatment  must  be  chiefly  expectant,  or  directed,  at  most, 
toward  procuring  rest  for  the  general  system,  or  for  the  organ 
primarily  at  fault.  Dry  cupping  on  the  temple,  hot  foot-baths, 
and  iodid  of  potassium  internally  may  be  employed. 

Retinitis  albuminurica  occurs  as  a  complication  in  many 
cases  both  of  acute  and  chronic  nephritis,  and  in  the  albuminuria 
of  pregnancy.  It  is  most  common  with  the  small  granular  kidney, 
but  may  attend  any  chronic  form  of  Blight's  disease,  and  occurs 
in  6  or  j  per  cent,  of  these  cases.*  Simont  has  found  typical  vio- 
let-blindness in  retinitis  albuminurica,  and  considers  this  not  rare, 
and  a  symptom  characteristic  of  the  affection. 

The  defect  of  vision  in  the  chronic  form,  although  often  an 
early  or  even  the  first  symptom,  is  never  associated  with  an  early 
stage  of  the  kidney  disease,  but  rather  with  a  late  stage  of  it, 
and  with  dilated  left  ventricle.  Both  eyes,  as  a  rule, X  are 
affected,  although  often  not  equally  so.  Vision  is  much  lowered, 
and  even  perception  of  light  may  be  wanting  ;  but  the  blindness 
is  not  always  all  due  to  organic  changes  in  the  retina,  being  often 
largely  the  result  of  uremia. 

Ophthalmoscopic  Appearances, —  These  are  venous  hyperemi; 


*   Merger,  JlfutaJie  ites    Y<ux  tl  fatkol»gU  gintnile,  p.  246,  Paris,  1893. 
f   CeHtralbt.  /.  AugtHhk.,  May,  1894,  p.  132. 

\  A  few  cases  are  recorded  in  which  only  one  eve  was  attacked,  nnd  in  several 
:  »ns  found  thai  lull  one  kidiu  y  W*i  |i-  Mat! 
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and  swelling  of  the  papilla,  and  of  the  retina  in  its  neighborhood  ; 
hemorrhages  on  the  papilla,  and  in  the  nerve-fiber  layer  of  the 
retina  ;  and  round  or  irregularly  shaped  white  spots  in  the  retina, 
arranged  in  a  zone  around  the  papilla,  some  three  papilla  diame- 
ters removed  from  it.  These  changes  take  place  in  the  order  in 
which  I  have  enumerated  them.  The  hyperemia  and  engorge- 
ment of  the  veins,  often  very  great,  become  less  according  as  the 
white  spots  become  more  developed.  Near  the  macula  lutea  no 
very  coarse  changes  usually  occur;  but  fine  white  dots  arc- 
found,  with  a  star-like  arrangement  converging  toward  the  macula. 
In  some  cases  the  spots  spread  out  only  on  the  inner  side  of  the 
macula  toward  the  papilla.  The  degree  in  which  all  these  dif- 
ferent changes  are  present  varies  in  different  cases,  no  one  of 
them  being  pathognomonic  of  the  kidney  affection,  but  rather 
the  grouping  of  the  whole  picture  being  suggestive.  Sometimes 
the  papillitis  is  so  intense  as  to  simulate  that  formerly  known  as 
congestion  papilla  in  cases  of  intracranial  tumor ;  while  the 
white  spots  are  sometimes  developed  to  such  a  degree  as  to  be- 
come confluent,  and  to  form  one  large  white  plaque.  Again, 
the  papillitis,  or  white  spots,  or  both,  may  be  but  slightly  marked. 
The  number  and  size  of  the  hemorrhages  are  also  liable  to  great 
variation.  Detachment  of  the  retina  has  been  observed  in  a  few 
cases,  and  in  some  the  hemorrhages  burst  into  the  vitreous 
humor. 

Some  of  the  white  spots  are  caused  by  fatty  degeneration  of 
the  outer  layers  of  the  retina  (the  retinal  vessels  passing  over 
them),  others  by  hypertrophy  of  the  nerve-fiber  layer  (the  reti- 
nal vessels  hidden  by  them).  The  fine  dots  about  the  macula 
lutea  arc  the  result  of  fatty  degeneration  of  the  inner  ends  of 
Muller's  fibers.  Small  aneurysmal  dilatations  of  the  arteries 
occur  very  occasionally. 

The  connection  between  the  renal  and  retinal  affections  is  not 
known  with  certainty,  but  the  theory  that  the  latter  is  due  to 
chronic  uremia  is  probably  correct. 

JVognosis. — In  these  chronic  cases  the  prognosis  as   regards 
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the  patient*!  life  is  bad.  The  majority  die  within  eighteen 
months  <>r  two  yean  .  but  if  the  general  disease  remains  station- 
ary, or  improves,  or  recovers,  the  retinal  changes  may  improve 
or  disappear,  and  may  leave  the  retina  with  normal  appearances 

and  functions  ;  or  the  swelling,  hyperemia,  white  spots,  and 
hemorrhages  may  give  place  to  optic  atrophy,  with  diminution  in 
lize  of  the  arteries,  pigmentary  alterations  in  the  retina,  and 
blindness.  In  the  albuminuria  of  pregnancy,  and  in  acute  ne- 
phritis, the  retina!  complication  may  disappear  with  the  renal 
disorder,  leaving  good  vision 

Treatment — Dry  cupping  at  the  temple  is  about  the  only 
remedy  which  can  be  employed  directly  for  the  retinal  affection, 
and  I  will  not  say  that  it  is  of  much  use.  Taking  into  consider- 
ation the  serious  import  of  this  eye-symptom  for  the  life  of  the 
patient,  it  is  a  question  whether,  in  many  cases  of  pregnancy 
with  albuminuric  retinitis,  abortion  should  not  be  resorted  to, 
especially  if  the  pregnancy  have  still  some  months  to  run.  But 
on  the  whole  the  prognosis  is  more  favorable  in  the  albuminuria 
Oi   pregnancy  than  in  interstitial  nephritis. 

Retinal  Affections  in  Diabetes. —  There  is  no  one  condition 
of  the  retina  characteristic  of  diabetes,  although  undoubtedly 
retinal  affections  occasionally  do  complicate  it  in  an  advanced 
stage.  Small  retinal  hemorrhages,  with  fine  changes  in  the  form 
of  glistening  dots,  about  the  macula  lutea,  somewhat  similar  in 
appearance  to  those  which  occur  in  Bright's  disease,  except  that 
they  rarely  form  the  well-marked  star,  are  perhaps  the  moat 
common  and  suggestive  .q>i>earances.  In  other  cases  retinal 
hemorrhages  alone  are  found,  and  in  others  hemorrhagic  retinitis 
while,  again,  the  so-called  typical  appearances  of  Bright's  dim 
may  be  presented.  There  are  often  opacities  of  hemorrhagic 
origin  in  the  vitreous  humor,  and  iritis  may  come  on.  Leber 
lays  down  the  important  rule  that  in  all  cases  of  retinal  hem- 
orrhages .nicl  of  retinitis  hemorrhagica  the  urine  should  be  ex- 
amined for  sugar, 

Retinitis  Leukaemica. — In  not  more  than  one-thud  or  one- 
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fourth  (Leber)  of  the  cases  of  leukocythemia  does  a  retinal 
affection  occur,  and  it  is  not  always  of  the  same  type.  It  may 
consist  in  a  slight  diffuse  retinitis,  accompanied  by  some  extrav- 
asations of  pale  blood;  while  the  blood-vessels  are  also  pale, 
the  veins  being  much  enlarged,  and  rather  flattened  than  over- 
disu-nded,  the  arteries  small,  and  the  choroid  of  an  orange-yel- 
low color.  ( )r,  it  may  resemble  a  case  of  ordinary  hemorrhagic 
retinitis. 

Tin  appearances  most  characteristic  of  the  affection  are  \  a  pale 
papilla  with  indistinct  margins;  slight  opacity  < if  the  retina,  es- 
pecially along  the  vessels  ;  small  hemorrhages  ;  round,  white, 
elevated  spots  up  to  2  mm.  in  diameter,  with  a  hemorrhagic 
halo,  situated  by  preference  toward  the  periphery  of  the  fundus 
and  at  the  macula  lutea,  but  not  at  all,  or  only  in  very  severe 
cases,  in  the  zone  between  the  macula  and  the  equator  of  the  eye. 
These  white  spots  consist  of  extravasations  of  leukemic  blood, 
the  result,  Leber  thinks,  of  diapedesis. 

Vision  may  be  but  little  affected  if  the  macula  lutea  be  fairly 
free.  Hemorrhage  into  the  vitreous  humor  may  cause  complete 
blindness. 

Retinitis  Punctata  Albescens. — This  disease  commences 
in  early  childhood,  or  is  perhaps  congenita!.  It  often  occurs  in 
more  than  one  member  of  a  family,  and  the  parents  are  frequently 
blood-relations.  The  main  symptom  is  night-blindness  ;  in 
good  daylight,  centra!  vision  is  usually  not  defective  to  any 
marked  degree.  The  field  of  vision  is  contracted.  Ophthalmo- 
scopically  the  fundus  is  sprinkled  over  with  innumerable  small 
white  dots,  which,  for  the  most  part,  are  free  from  any  pigment- 
ary disturbance  in  their  neighborhood.  In  some  cases,  toward 
the  periphery  of  the  fundus,  signs  of  choroidal  atrophy  are  pres- 
ent. It  is  thought  by  some  that  this  disease  is  related  to  reti- 
nitis pigmentosa. 

Treatment  is  of  no  avail. 

Development  of  Connective  Tissue  in  the  Retina,  or 
Retinitis  Proliferans. — Extensive  white  stria,-,  formed  of  con- 
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nectivc  tissue,  are  sometimes  seen  in  the  retina,  and  may  e\  en  con- 
ceal the  vessels  and  papilla.  They  are  the  result  ofhemorriu 
traumatic  or  otherwise,  according  to  I^tbcr,  and  of  an  inflam- 
matory process  according  to  Manz,  and  arc  formed  by  prolifera- 
tion of  Midler's  fibers  and  new  growth  of  connective  tissue 
Hemorrhages  in  the  retina,  or  in  the  vitreous  humor,  or  in  both, 
are  generally  present  at  some  period.  Vision  is  often  but 
slightly  affected,  but  the  danger  of  recurrent  intraocular  hemor- 
rhages renders  the   ultimate  prognosis  unfavorable  as  a  ride. 

Treatment. — Heurtcloup's  leech.  Iodid  of  potassium,  or  per- 
chlorid  of  mercury.      Protection-spectacles. 

Retinitis  circinata  is  a  rare  disease,  first  described  by  Fuchs.* 
It  occurs  in  old  people,  chiefly  women,  and  is  characterized  by 
very  remarkable  apj>earances.  At  the  macula  is  a  gray  or 
yellowish  cloudy  patch,  which  may  attain  the  size  of  the  papilla, 
and  sometimes  presents  hemorrhages  on  its  surface  ;  surrounding 
this,  but  separated  from  it  by  a  healthy  zone,  is  a  ring  composed 
of  numerous,  closely  set,  small  white  spots,  which  are  confluent 
in  places.  The  sight  gradually  becomes  much  deteriorated.  A 
large  central  scotoma  develops,  and  vision  is  finally  reduced  to 
finger-counting  centrally,  although  for  a  longtime  the  peripheral 
field  may  not  become  contracted.     Total  blindness  rarely  results. 

Purulent  retinitis  is  observed  as  the  result  of  septic  embol- 
ism of  the  retinal  arteries  in  the  septicemia  after  surgical  opera- 
tions, etc.,  and  very  frequently  in  cases  of  nutria,  and  it  is 
usually,  in  the  latter  condition,  a  fatal  sign. 

In  an  early  stage  the  ophthalmoscope  shows  a  number  of  small 
hemorrhages  in  the  retina,  with  general  cloudiness  of  the  retinal 
tissues,  while  the  actual  embolisms,  which  are  usually  multiple, 
may  not  be  visible. 

The  inflammation  makes  rapid  progress,  soon  destroying  sight, 

and  extending  to   the   choroid,   iris,   and   vitreous  humor,  until 

'  thalmitis   is    reached.       The    retina   is    sometimes 
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alone  the  primary  seat  of  the  embolic  attack,  and  sometimes  the 
choroid  is  also  involved.  The  embolisms  are  often  little  BOM 
than  masses  of  micrococci. 

The  retina  becomes  secondarily  implicated  in  many  purulent 
processes,  which  commence  in  other  parts  of  the  eye. 

Atrophy  op  the  Retina. 

Atrophy,  or  degeneration,  of  the  retina  is  characterized  by 
diminution,  or  even  complete  obliteration,  of  the  retina!  vessels, 
accompanied  by  more  or  less  atrophy  of  the  optic  papilla.  It 
may  be  caused  by  severe  forms  of  retinitis,  and  also  by  embolism 
or  thrombosis. 

Retinitis  pigmentosa  is  a  degenerative  rather  than  an  inflam- 
matory affection  of  the  retina.  It  is  extremely  chronic  in  its 
progress,  coming  on  most  commonly  in  childhood,  and  often 
resulting  in  complete,  or  almost  complete,  blindness  in  advanced 
life. 

Vision  is  much  affected,  but  the  symptom  most  complained  of 
is  night-blindness  (nyctalopia  =  nic.  night ;  "V1,  the  <;/(■),  due  rather 
to  defective  power  of  retinal  adaptation  than  to  defective  light- 
sense.  The  field  of  vision,  moreover,  becomes  gradually  con- 
tracted, until  only  a  very  small  central  portion  remains  ;  so  that, 
although  the  patient  may  still  be  able  to  read,  he  cannot  find  his 
way  alone — a  function  for  which  the  eccentric  parts  of  the  field 
are  the  most  important.  An  annular  defect  in  the  field  is  seen 
in  some  cases.  Finally,  the  last  remaining  central  region  be- 
comes blind. 

The  ophthalmoscopic  appearances  consist  in  a  pigmentation  of 
the  netve-fiber  layer  of  the  retina,  which  commences  in  the 
periphery,  but  not  at  its  extreme  limits,  and  in  the  course  of 
years  advances  toward  the  macula  lutea.  The  pigment  is  ar- 
ranged in  stellate  spots,  of  which  the  processes  intercommuni- 
cate, so  that  the  appearance  reminds  one  of  a  drawing  of  the 
Haversian  system  of  bone.  Pigment  is  also  deposited  along  the 
course   of  many  of  the  vessels,   hiding   them   from   view.     The 
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degree  of  pigmentation  varies  much,  and  in  some  cases  is  quite 
absent,  and  the  diagnosis  then  has  to  depend  upon  the  other 
appearances  and  on  the  symptoms.  The  papilla  is  of  a  grayish- 
yellow  color,  never  white,  and  the  vessels  are  very  small. 

The  choroid  is  sometimes  slightly  affected,  irregularity  in  its 
pigmentation  being  observable.  At  the  posterior  pole  of  the 
crystalline  lens  there  is  often  a  star-shaped  opacity. 

/'at/iology. — The  pigment  in  the  retina  is  believed  to  wander 
into  it  from  the  pigment-epithelium  layer.  The  other  patho- 
logical changes  in  the  retina  consist  in  hyperplasia  of  its  con- 
nective-tissue elements,  and  thickening  of  the  walls  of  the  vessels 
at  the  expense  of  their  lumen. 

The  choroidal  vessels,  too,  are  altered,  owing  to  an  endarter- 
itis, which  causes  hypertrophy  of  their  coats,  with  more  or  less 
obliteration  of  their  lumen.  In  fact,  it  seems  probable  that  the 
primary  seat  of  the  diseased  process  is  in  the  choroid ;  and  that 
it  is  the  changes  in  it  which  cause  the  pigment  from  the  pigment- 
epithelium  layer  to  wander  into  the  retina. 

Causes. — Retinitis  pigmentosa  often  affects  more  than  one 
member  of  a  family  ;  and  the  patients,  too,  arc  frequently  defec- 
tive in  intelligence  or  deaf  and  dumb.  Many  of  them  are  the 
offspring  of  marriages  of  consanguinity,  and  in  others  an  inher- 
ited syphilitic  taint  is  present,  while  in  others  no  cause  can  be  as- 
signed. Other  congenital  defects,  supernumerary  digits, 
are  sometimes  present. 

Treatment  is  of  little  use.  At  best,  one  may  stimulate  the  tor- 
pid retina  temporarily  by  hypodermic  injections  of  strychnin  or 
with  the  continuous  current. 

Gyrate  Atrophy  of  the  Retina  and  Choroid  (  Kuchs).* — The 
disease,  according  to   Fuchs,  who   has  seen   only  a  few 
apt  to  occur  in  more  than  one  member  of  the  same  family,  and 
in  children  whose  parents  are  blood-relations.      The  first  symptom 
appears  in  childhood    is  night-blindness.      The  optic  papilla  is 
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atrophied,  as  in  retinitis  pigmentosa,  and  atrophy  of  the  retina  is 
shown  by  the  narrowing  of  its  vessels.  The  characteristic  fea- 
ture is  in  the  peculiar  form  of  choroidal  atrophy.  In  a  zone  with 
the  papilla  for  its  center,  and  extending  nearly  to  the  latter,  white 
atrophic  dots  with  sharp  margins  form,  and  gradually  increase  in 
size,  until  they  become  confluent.  The  atrophy  involves  both  the 
pigment  epithelium  and  the  stroma  of  the  choroid.  The  papilla 
is  finally  surrounded  by  a  broad  white  girdle,  from  which  it  is 
separated  by  a  band  of  normally  colored  fundus.  The  edge  of 
the  girdle  toward  the  papilla  is  scalloped,  because  the  separate 
rounded  parts  of  which  it  is  composed  extend  backward  in  vary- 
ing distances,  while  the  remains  of  the  normal  fundus  project  for- 
ward between  them  in  sharp  processes.  There  is  often,  as  in  retinitis 
pigmentosa,  a  star-shaped  posterior  polar  cataract.  In  addition 
to  the  night-blindness,  central  vision  is  much  lowered,  even  in 
good  light,  and  the  field  of  vision  is  much  contracted.  Fuchs 
believes  the  disease  is  closely  related  to  retinitis  pigmentosa,  being 
differentiated  from  the  latter  by  the  prominence  of  the  choroidal 
atrophy. 

Diseases  ok  the  Retinal  Vessels. 

Apoplexy  of  the  Retina. — This  differs  from  hemorrhagic  reti- 
nitis in  that  the  hemorrhages  are  found  in  a  retina  free  from  other 
diseased  appearances,  retinitis  in  particular. 

With  ///«'  <>/>/trhiih>i«st-<>f>i  the  extravasations  of  blood  appear  as 
red,  or  almost  black,  spots  of  various  sizes  and  shapes.  Their 
number  and  position  in  the  fundus  are  also  variable.  They  may 
be  in  any  layer  of  the  retina,  and  may  sometimes  burst  into  the 
vitreous  humor,  and  sometimes  become  extravasated  between  the 
retina  and  choroid. 

Vision  is  interfered  with  according  to  the  position  and  extent 
of  the  hemorrhages.  Wherever  an  apoplexy  be  situated,  the  func- 
tion of  the  retina  at  that  place  is  suspended.  If  it  be  at  the  macula 
lutea,  central  vision  will  be  seriously  impaired  ;  while  the  sco- 
toma produced  by  an  apoplexy  at  the  periphery  of  the  fundus 
may  pass  unnoticed  by  the  patient. 
36 
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Gnats. — Retinal  apoplexies  are  most  common  in  advanced 
life,  with  atheroma  of  the  blood-vessels,  and  are  then  valuable  as 

a  warning  of  possibly  impending  cerebral  mischief.  <  >ther  causes 
are  :  I  lypertrophy  of  the  left  ventricle  ;  suppression  or  irregularity 

of  menstruation,  or  at  the  climacteric  period  ;  the  sudden  reduc- 
tion of  tension  of  the  eyeball  after  iridectomy  for  glaucoma  ;  the 
gouty  diathesis  (Hutchinson) ;  progressive  pernicions  anemia  or 
anemia  from  loss  of  blood  (hematemesis,  etc.),  or  from  exhaust- 
ing diseases.  In  connection  with  this  latter  cause  of  retinal  apo- 
plexy Stephen  Mackenzie  has  pointed  out*  that  when  the  cor- 
puscular richness  of  the  blood  falls  below  50  per  cent.,  whatever 
the  cause  of  the  anemia,  the  tendency  to  retinal  hemorrhage  is 
present. 

In  young  people  of  both  sexes,  from  the  fourteenth  to  the 
twentieth  year  of  age,  large  retinal  apoplexies,  which  may  extrav- 
asate  into  the  vitreous  humor,  are  sometimes  seen,  and  it  is 
difficult  to  assign  a  cause  for  them.  Some  of  the  subjects  are 
weak  or  anemic,  while  many  of  them  are  in  perfect  health. 

Prognosis. — The  apoplexies  are  observed,  in  the  course  of 
weeks  or  months,  to  become  paler  and  smaller,  often  leaving 
after  them  choroidal  changes,  or  grayish  spots  dependent  on 
degeneration  of  the  retina,  and  in  some  extreme  cases  atrophy 
of  the  whole  retina  may  result. 

Occasionally  absorption  of  the  hemorrhages  is  accompanied 
by  complete  restoration  of  vision,  but  usually  the  scotomata  re- 
main. Recurrences  of  the  hemorrhages  are  very  common. 
Glaucoma  comes  on  as  consecutive  to  retinal  apoplexies  in  sonic- 
instances,  and  is  then  known  as  hemorrhagic  glaucoma,  an  in- 
curable form  of  the  disease  (p.  348). 

In  other  cases  the  hemorrhage,  having  invaded  the  vitreous 
humor,  gives  rise  to  dense  permanent  opacity  in  it,  followed, 
perhaps,  by  detachment  of  the  retina. 

Treatment. — Active   measures  are  of  little   use.     Cold  com- 
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presses  at  first,  with  a  pressure  bandage  and  dry  cupping  to  the 
temple,  may  be  employee!.  The  general  state  of  the  patient 
must  be  attended  to,  and  no  violent  muscular  efforts  permitted. 

Embolism  of  the  Central  Artery  of  the  Retina. — Sudden 
or  very  rapid  blindness,  beginning  at  the  periphery  of  the  field, 
and  advancing  toward  the  center,  is  the  only  symptom  experi- 
enced by  the  patient. 

Immediately  after  the  attack  the  ophthalmoscope  shows  a 
marked  pallor  of  the  papilla,  while  the  artery  and  its  branches  are 
empty  of  blood,  resembling  fine  white  threads,  and  the  veins  are 
diminished  in  size  at  the  papilla,  but  increase  somewhat  toward 
the  periphery.  Pressure  on  the  eyeball  produces  neither  pulsa- 
tion nor  change  in  caliber  of  the  vessels,  as  it  does  in  a  sound 
eye.  Usually,  on  the  following  day,  the  central  region  of  the 
retina  begins  to  assume  a  grayish-white,  opaque  appearance, 
consequent  on  disturbance  of  nutrition,  in  the  midst  of  which  the 
macula  lutea  is  seen  as  a  purple-red  spot.  De  Schweinitz  has 
seen  this  cherry-red  spot  at  the  macula  twenty  minutes  after  the 
embolism  took  place.  The  little  blood  contained  in  the  vessels 
may  soon  be  observed  to  divide  into  short  columns  with  colorless 
interspaces,  and  these  short  columns  move  along  the  vessels  with 
a  slow,  jerky  motion.  Minute  hemorrhages  often  occur,  most 
commonly  between  the  macula  and  the  papilla. 

The  peculiar  appearance  of  the  macula  lutea  is  certainly  not 
due  to  hemorrhage.  According  to  Liebreich,  it  is  merely  a  con- 
trast effect,  the  red  color  of  the  choroid  shining  through  where 
no  nerve-fiber  layer  is  present.  Leber  suggests  that  the  color 
may  be  due  to  the  retinal  purple. 

The  infiltration  of  the  retina  passes  away  in  a  few  weeks,  and 
also  the  peculiar  appearance  of  the  macula  lutea,  while  atrophy 
of  the  retina  and  papilla  usually  supervenes. 

Embolism  of  a  branch  only  of  the  central  artery  has  been  ob- 
served. In  these  cases  the  infiltration  and  the  defect  of  vision 
are  confined  to  the  part  of  the  retina  supplied  by  the  cmbolized 
branch. 
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Several  cases  have  been  pohhshrd  m  which  the 
which   probably  was  not  completely  ■■utiWd  by  the 
was   restored   and    good    vision    regained,  the   recovery  being 
probably  due  to  the  manipulations  of  the  eyeball  made  in  each 
case  for  the  purpose  of  observing  the  effect  of  pressure  on  the 
vessels.     So  long  as  the  pressure  was  maintained,  a  column  of 
<1  was  being  stored  up  behind  the  embolus,  and  on  removal 
of  the  pre»*urc   it   rushed  forward  against  the  impediment,  car- 
rying ihi-  latter  into  some  more  remote  vessel  or  into  the  gen- 
HMCtllar  *y*tcm.     In   fresh  cases,  massage  of  the  eyeball 
My  tpplied  would,  therefore,  always  be  worth  the  trial. 


•   II      l<      1MB    .    /      I      O.    H.   Jtrfvrts,    SrT«rmbcr.    1875;  and  A.  Benson, 

llfihlhul.    l<rr„w,  Jar.liaf),   1886. 
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-n  these  fystems,   probably  by  connection  with  the  long 

ruel  passing  from  the  choroid  or  sclerotic  at  the 

ion  "I  lb-    macula  lutca  is  not  an  uncommon  vascular  anomaly ;  and 

IfthlU    lt«l  <  a«e  of  eml<olism  (Ofkthol.    Hosf,   Rep.,    Vol.  x, 

I'     I  I1  I   "K*  «n  artery  >eeme.l   to  ham  a  favorable  influ- 

m    af  >!••  eats,  good  central  vision  being  recovered,  •Ithoagb  the 
til)  contra  led 
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Thrombosis  of  the  Retinal  Artery. — Blocking  of  the  arte 
may  occur  spontaneously,  from  thrombosis  due  to  failure  of  the 
heart's  action  and  slowing  of  the  arterial  flow,  the  result,  in  its 
turn,  of  cardiac  disease,  spasm  of  the  blood-vessels,  disease  of 
the  walls  of  the  vessels,  or  alterations  in  the  quantity  and 
amount  of  blood. 

I  he  Ophthalmoscopic  six"*  ,irt-'  '"  *U  respects  similar  to  those  01 
embolism. 

The  diagnosis  between  thrombosis  and  embolism  of  the  cen 
tral  artery  can  only  be  made  by  certain  symptoms  which  pre 
cede  or  accompany  the  attack  in  thrombosis,  but  are  wanting  in 
embolism.  These  are :  Previous  attacks  of  transient  blindness 
in  the  blind  eye,  a  simultaneous  attack  of  blindness  in  the 
fellow  eye,  and  faintness,  giddiness,  and  headache  at  the  onset 
of  the  blindness. 

Treatment. — When  transient  attacks  of  blindness  are  com- 
plained of  it  is  important  to  overhaul  the  patient's  general  state, 
and  to  correct,  as  far  as  possible,  any  condition  which  might  be 
the  cause  of  feeble  circulation.  When  the  true  attack  comes 
on,  manipulation  of  the  eyeball  applied  immediately,  or  paracen- 
tesis of  the  anterior  chamber,  might  prove  of  use. 

Thrombosis  of  the  retinal  vein  is  seen  chiefly  in  old  people 
with  atheromatous  arteries  or  cardiac  troubles.  Orbital  cellu- 
litis, from  erysipelas  or  other  causes,  may  also  produce  it. 

The  ophthalmoscopic  apptortutea  are :  Extreme  engorgement 
of  the  retinal  veins,  with  great  narrowing  of  the  arteries  ;  the 
whole  fundus  is  thickly  studded  with  dark  hemorrhages;  the 
optic  papilla  after  a  time  becomes  pale  and  undergoes  atrophy, 
and  the  hemorrhages,  having  become  absorbed,  leave  an  atro- 
phied retina  with  thready  arteries. 

The  prognosis  is  very  bad,  sight  becoming  permanently  dam- 
aged or  lost,  and  treatment  can  only  be  directed  to  the  genera! 
condition. 

Aneurysm  of  the  central  artery  of  the  retina  occurs  either 
as  a  relatively  large  dilatation  on  a  main  branch  of  the  artery  (a 
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very  rare  condition)  or  as  small  miliary  aneurysms,  u Inch  m.iv 
indicate  the  presence  of  others  in  the  small  arteries  of  the  brain. 
Two  interesting  cases  of  the  latter  kind  have  been  recorded, 
one  by  Story  and  Benson,*  and  the  other  by  Perinow.f  in  men 
aged  respectively  twenty  and  forty.  In  one  of  these  cases  there 
were  also  extensive  connective-tissue  changes  in  the  retina,  the 
veins  were  dilated  in  places,  and  only  one  eye  was  affected.  The 
minute  aneurysmal  dilatations  were  either  globular,  and  situated 
laterally  on  the  vessels,  or  they  were  fusiform,  and  involved 
the  whole  of  its  lumen.  The  number  of  aneurysms  in  an 
eye  varied  from  three  to  nine.  Neither  case  was  followed  to  its 
end,  but  it  is  to  be  presumed  that  such  eyes  would  run  great 
risk  of  being  ultimately  lost  through  intraocular  hemorrhage. 

A  rational   treatment  for  the  condition   can  hardly  be  devised. 

Sclerosis  of  the  retinal  vessels  (perivasculitis,  or,  more 
rarely,  endarteritis)  reveals  its  presence  by  narrowing  of  the 
blood  column,  and  by  the  appearance  of  white  lines  along  the 
vessels.  It  usually  begins  in  the  large  trunks  on  the  papilla, 
and  may  not  extend  much  beyond  the  latter,  as  in  some  cases  of 
optic  atrophy  ;  while  in  other  cases  (Blight's  disease,  hereditary 
syphilis)  it  involves  the  small  branches  as  well,  and  may  even 
lead  to  obliteration  of  the  lumen  of  the  vessels,  so  that  they 
look  like  white  branching  streaks.  The  arteries  are  more  liable 
to  this  condition  than  the  veins. 

Quinin  Amaurosis. — Quinin  in  large  doses,  and  very  occa- 
sionally in  small  doses,  is  liable  in  some  individuals  to  cause 
amblyopia,  which  may  come  on  almost  suddenly,  and  which 
may  amount  to  absolute  blindness,  accompanied  for  some 
hours  or  days  by  great  deafness.  This  absolute  blindness  is 
rarely  more  than  temporary,  although  it  may  last  for  some- 
weeks — indeed,  there  is  but  one  case  of  permanent  quinin  amau- 
rosis on  record  ;  but  in  severe  cases  concentric  contraction  of 
the   field  a  apt  to  remain  permanently,  with  or  without  some 

•   Tram.  0/<klk,il.  Soc,  1883,  p.  108. 

|   Cenlralbl.  f,  AugfHkfilkuHiif,  1 88 J,  p.  39 J. 
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defect  of  central  vision.  In  the  only  instance  of  this  more  seri- 
ous result  which  I  have  seen,  the  color-  and  light-senses,  not- 
withstanding the  contracted  field  and  marked  seeming  optic 
■trophy,  were  normal  ;  but  the  adaptation  of  the  retina,  as  shown 
by  considerable  night-blindness,  was  defective. 

M.  T.  Yarr*  states  that  doses  of  sulphate  of  quinin  of  more 
than  20  grains  are  dangerous  to  the  sight,  and  that  more  than  40 
grains  should  not  be  given  in  twenty-four  hours.  During  the 
early  stages  the  pupils  are  widely  dilated,  and  the  cornea  and 
conjunctiva  are  sometimes  anesthetic. 

In  what  may  be  called  the  acute  stage,  the  ophthalmoscopic 
appearances  are  sometimes  norma!,  but  pallor  of  the  optic  pa- 
pilla, with  scarcity  and  smallness  of  the  retinal  vessels,  is  the 
usual  condition.  Where  the  case  is  chronic — the  fields  remain- 
ing contracted,  although  central  vision  has  improved — the  oph- 
thalmoscope may  discover  a  very  pale  optic  papilla  with  minimal 
vessels. 

The  retinal  ischemia  is  doubtless  the  immediate  cause  of  the 
amblyopia,  and  in  its  turn  is  the  result  of  diminished  heart's 
action  and  lowered  arterial  tension,  both  of  which  have  been 
shown  to  be  produced  by  large  doses  of  quinin. 

Treatment. — Cessation  of  the  use  of  the  quinin.  Digitalis  in- 
ternally to  raise  the  arterial  tension,  nitroglycerin,  hypodermic 
injections  of  strichnin,  and  general  tonic  treatment.  Yarr  has 
found  that  nitrite  of  amyl  causes  only  temporary  improvement  of 
vision. 

Injikv  Of  Tin-:  Rktina  by  Strong  Light. 

Blinding  of  the  Retina  by  Direct  Sunlight. — This  is  espe- 
cially likely  to  occur  on  the  occasion  of  solar  eclipses,  by  ob- 
servation with  unprotected  eye. 

Immediately  after  the  exposure  the  patients  complain  of  a 
dark  or  semi-blind  spot  in  the  center  of  the  field  of  vision — a 
positive  scotoma,  in  short,   which  may  even  be  absolute,  and 


*  Journ.  Trof.   .Med.,  November,  1898. 
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ulu.  h  Interferes  with  vision  in  proportion  to  the  length  of  the 
i- \ | insure.  There  may  also  be  a  central  defect  for  colors,  which 
may  extend  ewer  a  larger  area.  A  peculiar  oscillation  or  rota- 
tory movement  is  frequently  observed  in  the  scotoma,  and  is 
very  persistent.  Objects  may  also  seem  twisted  or  Otherwise 
distorted  (mctamorphopsia). 

The  ophthalmoscopic  af>f>tiir<tiitts  may  be  normal,  but  as  a  rule 
some  changes  exist,  such  as  an  alteration  or  loss  of  the  light 
reflex  at  the  macula,  or  a  minute  pale  orange  spot  near  the  fovea, 
with,  especially  in  the  later  stages,  some  darkening  or  pigmenta- 
tion. When  the  cases  are  not  severe,  improvement  in  vision 
takes  place,  but  complete  recovery  is  not  common.  Hitherto  no 
case  in  which  the  vision  had  been  reduced  to  less  than  ^  has 
regained  \. 

Cxemy,  and  also  Deutschmann,*  demonstrated  that  concentra- 
tion of  the  direct  rays  of  the  sun  on  the  rabbit's  retina  gives  rise 
to  coagulation  of  the  retinal  albumin,  with  vascular  reaction. 
•  Ii.i | ><■<!<  sis  of  blood  corpuscles,  and  pigmentary  disturbances. 
A  bright  (rMte  spot,  with  a  dark  red  ring  surrounding  it,  was 
seen  with  the  ophthalmoscope.  But  the  changes  in  the  human 
retina  prodttced  by  exposure  to  direct  sunlight  are  not  of  similar 
nature,  for,  .is  has  been  shown  by  Widmark.t  the  intensity  of 
lijdit  employed  by  those  experimenters  was  much  greater  than 
in  the  cUnkal   cases,  the  heat  being  sufficient  to  blister  the  skin. 

li.ahiiint. — Hypodermic  injections  of  strychnin,  the  constant 
galvanic  current,  and  dry  cupping  on  the  temple  afford  the  best 
Chances  for  promoting  the  cure.  Rest  and  dark  protection- 
classes  are  very  important. 

Snow-blindness.—  Kxposure  of  the  unprotected  eyes  for  a 
length  of  time  to  the  glare  from  an  extensive  surface  of  snow 
produces,  in  some  persons,  a  peculiar  form  of  ophthalmia,  which 
may  be  followed  by  temporary  or  even  permanent  amblyopia. 
Although  this  condition  is  chiefly  an  affection  of  the  conjunctiva, 
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it  is  described  here  in  order  to  compare  it  with  the  effects  of  sun- 
light and  electric  light. 

Snow-blindness  begins  with  sensations  of  a  foreign  body  in 
the  eye,  photophobia,  blepharospasm,  and  lacriniation  ;  later  on 
chemosis,  with  small  opacities,  or  ulcers,  of  the  cornea,  comes 
on.  The  condition  passes  off  in  three  or  four  days  without 
leaving  any  permanent  ill  results,  except  in  rare  cases,  when 
there  may  be  some  secondary  hyperemia  of  the  retina. 

Trciitnuut. — The  preventive  treatment  consists  in  the  wear- 
ing of  dark  smoked  glasses  when  traveling  on  the  snow  ;  while 
for  the  ophthalmia  cold  applications  and  cocain  are  recom- 
mended, to  relieve  the  distressing  symptoms. 

Effects  of  Electric  Light  on  the  Eyes. — The  degree  of  in- 
tensity of  light  required  to  produce  injurious  effects  on  the  eye 
is  not  known  ;  but  this  much  is  certain,  that  no  bad  results  have 
been  observed  from  the  ordinary  use  of  the  incandescent  light. 
Two  groups  of  symptoms  are  observed  from  the  action  of  a 
strong  electric  light  on  the  eyes. 

(a)  Electric  Ophthalmia. — This  has  been  chiefly  seen  in  those 
employed  in  electric  welding  operations,  and  less  frequently  in 
electricians  who  use  strong  arc-light.  The  symptoms  begin 
shortly  after  exposure  to  the  light,  always  within  twenty-four 
hours,  and  are  the  same  as  those  present  in  snow-blindness ;  the 
lids  also  are  swollen,  and  even  erythematous  at  times.  The 
pupils  are  contracted.  A  slight  muco-purulcnt  secretion  from 
the  conjunctiva  appears  after  the  subsidence  of  the  above  symp- 
toms. Recover)'  takes  place  in  a  few  days,  with  complete  res- 
toration of  vision,  except  in  rare  cases. 

{b)  BSndJHg  of  the  Retina. — This  is  the  same  affection  as  in 
blinding  of  the  retina  by  sunlight.  The  central  scotoma  may 
persist  after  an  attack  of  electric  ophthalmia,  or  may  occur  with- 
out it.  The  injurious  action  of  the  electric  light  on  the  eye 
has  been  attributed  to  the  chemical  action  of  the  ultra-violet  rays, 
to  the  accompanying  heat  rays,  and  to  dazzling  of  the  retina. 
Widmark's  experiments  show  that  changes  can   be  produced  in 
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the  retina  by  the  electric  light,  without  any  heat  coagulation. 
These  changes  consist  in  edema,  with  more  or  less  destruction 
of  the  nervous  elements  of  the  retina — namely,  the  outer  layers, 
including  the  rods  and  cones,  and  the  inner  layer  of  nerve-fibers. 

Tn-atnnnt. — The  preventive  treatment  consists  in  the  use  of 
colored  glasses.  Yellow  glass  has  been  recommended  by  Mak- 
lakoff.  In  the  electric  welding  works  in  Germany  a  combination 
of  deep  blue  and  red  is  used,  while  the  Sheffield  workers  prefer 
several  layers  of  ruby  glass.  For  the  rest  of  the  treatment  see 
the  paragraphs  on  snow-blindness  and  blinding  by  sunlight 

It  may  be  well  to  mention  here  that  for  domestic  illuminating 
purposes  electric  light  possesses  many  advantages  over  gas,  in  so 
far  as  the  use  of  the  eye  is  concerned.  It  has  a  greater  illuminating 
power,  produces  less  heat  and  no  products  of  combustion,  and 
hence  it  does  not  vitiate  the  atmosphere  or  tend  to  cause  con- 
junctival irritation.  The  electric  light  is  much  steadier  than  gas  ; 
and,  on  account  of  the  smaller  quantity  of  red  rays  which  it  emits, 
it  forms  a  nearer  approach  to  sunlight  than  does  gas. 

Tumok  OS  mi-:  Rutin  a. 

Glioma  of  the  Retina. — This  is  a  malignant  growth  which  is 
found  almost  exclusively  in  young  children,*  and  may  even  be 
congenital.  It  is  the  only  growth  which  occurs  in  the  retina. 
Owing  to  the  age  of  the  patients,  the  incipient  stages  of  the  dis- 
ease are  seldom  observed,  for  they  are  unattended  by  pain  or  in- 
fl  animation. 

The  growth  commences  as  small,  disseminated  swellings  in 
the  retina,  usually  in  one  or  other  of  the  granular  layers,  more 
rarely  in  the  nerve-fiber  layer.  The  retina  is  apt  to  become  de- 
tached at  an  early  period  ;  but  there  are  exceptions  to  this,  es- 
pecially when  the  disease  starts  from  the  nerve-fiber  layer.  In 
the  early  stages  there  is  no  iritis,  cyclitis,  or  opacity  of  the 
vitreous  humor,  and  the   iris   periphery  is  not  retracted — points 

*  A  case  of  glioma  retinae  in  a  man  nged  twenty-one  is  reported   liy  Mervill  in   tlie 

7'ians.  Amtritwrn  O/itAn/,  6"<><.,  Vol.  iii,  p.  364. 
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which  especially  enable  us  to  distinguish  it  from  pseudo-glioma 
(vide  Purulent  Inflammation  of  the  Vitreous  Humor,  p.  398). 
Secondary  glaucoma  finally  comes  on.  The  optic  nerve  may  be- 
come involved  at  an  early  period  ;  but  sooner  or  later  it  invaria- 
bly does  so,  leading  then  by  extension  to  glioma  of  the  brain. 
When  the  tumor  has  filled  the  eyeball,  it  bursts  outward,  usually 
at  the  cornco-sclerotic  margin,  and  then  grows  more  rapidly, 
and  often  to  an  immense  size,  as  a  fungus  iuematodes.  The  or- 
bital tissues  become  involved,  and  even  the  bony  walls  of  the 
orbit  ;  while  secondary  growths  in  other  organs,  more  especially 
in  the  liver,  are  not  rare. 

The  diagnosis  between  glioma  of  the  retina  and  tubercle  of  the 
choroid  {p.  297),  when  the  latter  occurs  in  young  children,  is 
sometimes  difficult  or  impossible  ;  but,  in  view  of  treatment,  it  is 
not  of  great  importance,  as  in  either  case  the  eye  must  be  enu- 
cleated. 

Treatment; — The  only  hope  of  saving  the  patient's  life  lies  in 
enucleation  at  an  early  stage,  or  before  the  optic  nerve  becomes 
diseased.  It  is  important,  in  removing  the  eyeball,  to  divide  the 
nerve  as  far  back  as  possible,  and,  if  the  orbital  tissues  be  already 
diseased,  to  remove  all  suspicious  portions  of  them.  Several 
cases  in  which  there  was  no  return  of  the  growth  have  been  ob- 
served. 

Pakasitic    1>!sea-i.. 

Cysticercus  under  the  Retina. — The  cysticercus  of  the 
Uenia  solium  in  the  eye  is  extremely  rare  in  these  countries,  but 
is  not  so  very  rare  in  Germany.  Its  most  frequent  seat  is  be- 
tween the  retina  and  choroid,  where  it  is  recognized  with  the 
ophthalmoscope  as  a  sharply  defined  bluish-white  body,  with 
bright  orange  margin.  At  one  point  of  the  cyst  there  is  a  very 
bright  spot,  which  corresponds  with  the  head  of  the  entozoon. 
Wave-like  motions  along  the  contour  of  the  cyst  should  be 
looked  for  to  confirm  the  diagnosis.  The  cysticercus  may  move 
from  its  original  position,  and  in  so  doing  cause  considerable  de- 
tachment of  the  retina.      Delicate  veil-like  opacities   are  apt  to 
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form  in  the  vitreous  humor,  and  are  almost  characteristic  of  the 
presence  of  cysticercus. 

The  entozofm  may  become  encapsuied  behind  the  retina  ;  or 
it  Stay  burst  into  the  vitreous  humor  (p.  411);  and,  finally, 
chronic  iridocyclitis,  with  total  loss  of  sight  and  phthisis  bulbi, 
is  apt  to  come  on. 

Treatment. — We  are  not  acquainted  with  any  anthelmintic 
which  will  act  upon  the  entozuoii  in  the  eye.  Removal  of  the 
cyst  by  operation  is  the  only  means  by  which  the  eye  can  be 
saved  ;  and  this  measure  can  only  be  resorted  to  when  the  posi- 
tion of  the  cysticercus  is  favorable  for  it — e.g.,  when  it  is  close  t<> 
the  equator  of  the  eyeball.  By  a  well-placed  puncture  through 
the  sclerotic  and  choroid   the  entozoon  may  then  be  evacuated. 

Detachment  OP  the  Retina. 

This  condition  consists  in  a  separation  of  the  retina  from  the 
choroid,  the  intervening  space  being  occupied  by  a  clear  serous 
fluid.  It  is  not  usual  to  employ  the  term  when  it  is  a  solid 
neoplasm  only  that  lies  between  retina  and  choroid. 

If  the  media  be  clear  and  the  detached  portion  extensive,  the 
diagnosis  is  not  difficult. 

The  ophthalmoscope  shows  a  grayish  reflex  from  a  position  in 
front  of  the  fundus  oculi,  and  to  the  surface  from  which  the 
reflex  is  obtained  a  wave-like  motion  is  imparted  when  the  eye- 
ball is  moved.  Over  this  grayish  surface  the  retinal  vessels  run, 
and  they  serve  to  distinguish  a  detached  retina  from  any  other 
diseased  condition  with  a  somewhat  similar  appearance.  They 
seem  black,  not  red,  in  consequence  of  absorption  of  the  trans- 
mitted light,  and  are  hidden  from  view  here  and  there  in  the 
folds  of  the  detached  retina.  In  many  cases  a  rent  in  the  de- 
tached retina,  through  which  the  choroid  can  be  discerned,  will 
be  discovered. 

The  detachment  may  commence  in  any  portion  of  the  fundus, 
but  most  commonly  above  ;  yet,  owing  to  gravitation  i>f  the 
fluid,  it   ultimately  settles  in  the   lower  half  of  the   fundus,  and 
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hence  tin's  is  the  most  common  place  to  find  it,  the  part  first  de- 
tached having  become  replaced.  The  diagnosis  is  more  difficult 
if  there  be  but  little  fluid  behind  the  retina,  or  if  there  be  opaci- 
ties in  the  vitreous  humor. 

/  'ision  is  affected  according  to  the  position  and  extent  of  the 
detachment.  Central  vision  may  be  quite  normal  if  the  macula 
lutea  and  its  immediate  neighborhood  are  intact.  The  patients 
complain  of  seeing  objects  distorted,  of  a  black  veil  which  seems 
to  hang  over  the  sight,  and  sometimes  of  black  floating  spots 
before  the  eye,  due  to  opacities  in  the  vitreous  humor.  These 
symptoms  often  come  on  suddenly  in  an  eye  which  has  hitherto 
had  good  sight. 

The  field  of  vision,  on  examination,  will  show  a  defect  corre- 
sponding to  the  position  of  the  detachment.  If,  for  example,  it 
be  below,  the  defect  will  be  in  the  upper  part  of  the  field.  If 
the  detachment  be  fresh,  the  retina  not  having  yet  undergone 
secondary  changes,  and  if  the  quantity  of  subretinal  fluid  be  not 
great,  the  defect  in  the  field  may  only  amount  to  an  indistinct- 
ness of  vision  ;  while  later  on,  when  infiltration  and  connective- 
tissue  degeneration  of  the  detached  part  come  about,  fingers  may 
not  he  counted  at  the  same  place.  The  phosphenes*  of  the 
detached  portion  are  wanting. 

Should  the  detachment  become  complete,  little  more  than  mere 
power  of  perception  of  light  may  be  present.  Total  detachment 
is  followed  by  cataract,  and  often  by  iritis,  eyelids,  and  phthisis 
bulbi.  The  detachment  may  remain  stationary,  and  not  extend 
to  the  whole  fundus,  or  the  retina  may  return  to  its  normal  posi- 
tion ;  but  such  a  happy  event  is  most  rare. 

*  I'hosphene  is  the  subjective  sensation  of  light  experienced  when  the  eyeball  is 
pressed  upon.  For  clinical  purposes  it  is  best  tested  by  gentle  pressure  with  a  blool 
point  (head  of  a  bodkin  or  large-sired  probe)  applied  to  the  eyeball  through  the  eye- 
lid. The  phosphene  of  any  region  is  tested  by  applying  pressure  to  that  part  of  the 
globe.  Thus,  if  in  a  healthy  eye  the  individual  look  down,  and  pressure  be  applied 
lo  the  upper  pirt  of  the  globe  through  the  eyelid,  the  pho-phent-  will  be  seen  appear- 
ing below;  but  if  there  be  a  detachment  of  the  retina  at  the  place  pressed  on,  no 
phusphene  is  seen. 
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Cfittses. — Myopic  eyes — which  we  know  arc  so  frequently  af 
fected  with  choroiditis  and  disease  of  the  vitreous  humor — are 
those  most  subject  to  detachment  of  the  retina  ;  but  idiopathic 
detachment  occurs  also  in  eyes  which  are  apparently  healthy, 
lilows  upon  the  eye  may  produce  detachment,  the  retro- retinal 
fluid  being  serous  or  bloody.  Some  punctured  wounds  of  the 
sclerotic,  also,  in  the  course  of  healing,  by  dragging  on  the  retina, 
give  rise  to  it.  Choroidal  tumors,  especially  those  situated  in 
the  posterior  segment  of  the  fundus,  usually  cause  detachment 
in  an  early  stage  of  their  growth,  and  the  complication  renders 
their  diagnosis  more  difficult  (p.  295). 

Leber*  observed  that  in  non-traumatic  detachment  a  perfora- 
tion or  rent  in  the  detached  portion  is  very  frequently  to  be  seen 
with  the  ophthalmoscope,  and  holds  that  it  is  probably  always 
present,  although  sometimes,  from  being  hidden  behind  a  fold  of 
the  retina,  it  cannot  be  found.  He  was  led  from  this,  and  from 
his  pathological  investigations  and  experiments  upon  animals,  to 
think  that  the  detachment  was  due  to  shrinking  of  a  diseased 
vitreous,  which  first  became  slightly  separated  from  the  retina,  and 
that  then — at  some  place  where  the  retina  and  hyaloid  had  be- 
come adherent  from  the  inflammatory  process — a  pent  was  pro- 
duced in  the  retina  by  the  shrinking  process  in  the  vitreous.  He 
concluded  that  through  this  rent  the  fluid,  which  is  always 
present  behind  the  vitreous  in  cases  of  detachment  of  that  bod)-, 
makes  its  way  behind  the  retina,  and  separates  the  latter  from 
the  choroid.  Nordenson'sf  pathological  researches  went  to 
corrobate  this.  He  ascertained,  too,  that  disease  of  the  ciliary 
body  and  choroid  is  the  primary  cause,  although  we  may  not  be 
always  able  to  detect  it  with  the  ophthalmoscope,  and  that  the 
pathological  change  in  the  vitreous  humor  consists  in  an  altera- 
tion in  its  connective-tissue  elements,  resulting  in  the  deleterious 
shrinking. 

Raehlmann.i   however,  from  the  results  of  experiments,  and 

*  litriiktd.  Ophthal.  GaeUuh.,  1882,  p.  t8. 

t  Die  Ntlihautablosun   ,  V  1887. 

J  Arckiv fiir  Ophlhal.,  xxvii,  jvarl  i,  p.  I. 
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also  from  clinical  observation,  concludes  that  detachment  of  the 
retina  is  due  to  exudation  from  the  choroidal  vessels  of  a  fluid 
which  is  more  albuminous  than  the  fluid  in  the  vitreous  humor. 
Hence,  he  thinks,  diffusion  takes  place  through  the  retina,  and  a 
greater  quantity  of  the  less  albuminous  vitreous  fluid  passes 
through  the  retina,  thus  producing  and  increasing  the  detach- 
ment. Rupture  of  the  retina  is  not,  in  his  view,  a  necessary 
factor  in  the  causation,  but  it  may  occur  if  the  tension  behind  the 
retina  be  higher  than  that  in  front  of  it. 

Treatment. — Evacuation  of  the  subretinal  fluid  by  puncture  of 
the  sclerotic  was  first  proposed  by  Sichel,  and  has  been  culti- 
vated by  de  Wecker.  He  uses  an  instrument  resembling  a  broad 
needle,  with  a  sharp  point  and  two  blunt  edges,  which  is  entered 
through  the  sclerotic  and  choroid  at  a  place  corresponding  to 
the  position  of  the  detachment,  but  not  so  deeply  as  to  reach  the 
retina,  lest  thereby  it  be  further  displaced.  The  instrument  is 
then  given  a  quarter  of  a  rotation,  to  make  the  wound  gape,  so 
as  to  admit  of  the  flowing  off  of  the  fluid.  If  possible,  a  position 
near  the  equator  of  the  globe,  and  between  two  recti  muscles, 
should  be  selected  for  the  operation.  Moreover,  the  incision 
should  lie  parallel  to  the  direction  of  the  orbital  muscles,  so  that 
the  choroidal  vessels  may  be  injured  as  little  as  possible.  A 
firm  bandage  is  applied,  and  the  patient  kept  in  bed  for  eight  or 
ten  days. 

The  dorsal  position  in  bed,  with  a  pressure  bandage  on  the 
eye,  and  diaphoretics  internally,  the  treatment  being  continued 
for  from  four  to  six  weeks,  brings  about  reposition  of  the  de- 
tachment in  some  cases.  The  method,  if  properly  carried  out, 
is  very  trying  to  the  patient,  but  it  is  the  only  one  which  I  have 
known  to  be  of  use. 

The  cures  which  have  been  accomplished  by  these  means 
probably  depended  upon  the  retina  again  coming  in  contact  with 
the  choroid,  and,  owing  to  some  slight  inflammatory  process, 
adhering  to  it.  For  the  most  part  the  cure  is  only  temporary, 
and  in  such  cases  we  may  suppose  that  no  adhesion  sprang  up, 
but  that  the  temporary  cure  was  due  to  a  return  of  the  subretinal 
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fluid,  through  the  hole  in  the   retina,  to  its  original   position 
twecn  the  retina  and  vitreous.     Soon,  however,  it  makes  its  way 
back  again  through  the  opening,  and  the  detachment  recurs. 

Schoeler*  injects  tincture  of  indin  into  the  vitreous  humor 
in  front  of  the  detached  retina,  in  order  to  press  it  back  to  the 
choroid,  and  to  produce  a  plastic  choroido-retinitis,  which  may 
unite  the  two  coats.  He  has  reported  several  good  results  by 
this  method,  but  some  who  have  tried  it  have  experienced  vio- 
lent inflammatory  reaction  in  the  eyes  operated  on,  with  disas- 
trous consequences,  and  the  treatment  is  discredited. 

Deutschmannf  has  proposed  the  following  method  of  treat- 
ment. Adopting  the  theory  of  retraction,  he  passed  a  double- 
edged  narrow  knife  through  the  sclera,  choroid,  and  retina,  into 
the  vitreous  humor,  dividing  cords  and  liberating  fluid  from 
before  and  behind  the  retina.  The  vitreous  of  a  rabbit's  eye 
diluted  with  a  few  drops  of  a  7  in  1000  solution  of  chlorid  of 
sodium  was  triturated.  Of  this  a  few  drops  were  injected  with 
a  hypodermic  syringe  into  the  vitreous  cavity  of  the  eye.  By 
this  procedure  it  was  intended  to  press  the  retina  permanently 
against  the  choroid  until  the  ensuing  uveitis  had  established 
agglutination  of  the  retina  to  the  choroid.  In  a  good  many 
cases  where  this  operation  has  been  tried  it  has  done  harm  rather 
than  good. 

Grossmann+  tried  aspiration  of  the  subretinal  fluid,  with  simul- 
taneous increase  of  the  pressure  in  the  vitreous  humor,  by  in- 
jections into  the  latter  of  four  or  five  drops  of  an  indifferent  fluid, 
namely,  a  0.75  per  cent,  tepid  solution  of  common  salt.  The 
results  obtained  were  encouraging  in  the  three  cases  treated,  but 
I  am  not  aware  of  any  further  reports. 

Galezowski§  simply  aspirates  the  subretinal  fluid. 

IJectrolysis  has  been  tried. 

Hlocarpin  used  hypodermically  has  been  praised  by  some  as  a 
mode  of  treatment,  as,  also,  salicylate  of  sodium  internally. 


*  Zur  ofxrativen  Rthtindlung,  und //riling  der  Ntlxhoulitbloutng,  Hcrlin,  1 889. 
\  BfitrSgt  zur  AugeHhei/tuHdt,x\,\i.  I.        J    Ophthalmic  A'erirw,  lSSj.|i.  X9. 
I  Rftueil  if  Ophthalmologic ,  March,    1888. 
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Formerly  an  active  mercurial  treatment  used  to  be  employed, 
with  the  object  of  obtaining  absorption  of  the  fluid. 

77/t-  prognosis  of  every  case  of  detached  retina  is  bad,  spon- 
taneous cure  being  extremely  rare,  and  the  cures  by  any  one  or 
by  any  combination  of  the  above  methods  of  treatment  bang 
few  and  far  between  ;  and  when  the  retina  does  return  to  its 
place,  there  is  still  the  danger  of  a  recurrence  of  the  detachment 
Moreover,  both  eyes  are  often  affected,  one  after  the  other.  The 
most  favorable  cases  are  those  due  to  choroiditis,  the  most  un- 
favorable those  due  to  posterior  staphyloma. 

Traumatic  Affections  ok  the  Retina 

In  addition  to  detachment  and  rupture  of  the  retina,  the  un- 
dermentioned conditions  occur  as  the  results  of  injuries. 

Traumatic  Anesthesia  of  the  Retina. — A  blow  on  the  eye 
from  a  fist,  cork  from  a  bottle,  etc.,  is  liable  to  produce  consid- 
erable amblyopia,  with  concentric  contraction  of  the  field,  which 
may  continue  for  a  long  time,  while  the  ophthalmoscopic  appear- 
ances are  normal.  Ultimately  these  cases  usually  recover,  an 
event  which  may  be  decidedly  promoted  by  the  use  of  strychnin 
hypodermically  ;  but  very  defective  sight  sometimes  remains  per- 
manently. 

Commotio  retinae,  or  traumatic  edema  of  the  retina,  is  the 
result  of  a  blow  upon  the  eye.  Immediately  after  the  blow  there 
is  marked  episcleral  injection,  and  the  pupil  can  be  dilated  but 
slowly  with  atropin.  Within  a  few  hours  after  the  accident  the 
ophthalmoscope  reveals  a  white  cloudiness  of  a  portion  of  the  ret- 
ina, usually  in  the  neighborhood  of  the  optic  papilla  and  macula, 
but  sometimes  more  eccentrical!)' ;  and  sometimes  there  are  two 
opaque  patches.  The  opacity  increases  in  intensity,  and  spreads 
somewhat.  The  retinal  vessels  remain  normal  ;  there  may  be- 
some  small  hemorrhages,  and  sometimes  the  papilla  is  redder 
than  normal.  These  appearances  completely  disappear  in  the 
course  of  I  few  days.  Vision  is  only  slightly  affected,  and  re- 
covers according  us  the  retinal  changes  pass  off. 
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CHAPTER  XVI. 

DISEASES   OF   THE  OPTIC   NERVE. 

Optic  Neuritis. —  Tlic  ophthalmoscopic  appearances  of  inflam- 
m.ilinn  of  the  optic  nerve  vary  a  good  deal  with  the  intensity  of 
tlic  process.  Common  to  every  case  is  hyperemia  and  swelling 
of  the  papilla,  with  haziness  (so-called  "  wooliness  ")  of  its  mar- 
gins, and  increase  in  the  size  of  the  central  vein,  while  the  cen- 
tral artery  remains  of  normal  dimensions,  or  is  contracted.  The 
swelling  .mil  haziness  extend  but  a  short  distance  into  the  sur- 
rounding retina,  and  the  distension  of  the  vein  is  also  not  con- 
tinued to  the  periphery  of  the  fundus.  In  slight  cases  these 
appearances  may  barely  exceed  the  normal. 

In  extreme  instances  the  papilla  is  swollen  to  a  great  size,  and 
may  even  assume  quite  a  dome  shape,  while  the  veins  are  enor- 
mously distended  and  tortuous,  and  the  arteries  are  contracted  so 
as  to  be  barely  visible.  Grayish  stria?,  also,  extend  from  the  papilla 
into  the  surrounding  retina,  some  flame-shaped  hemorrhages  are 
present  on  or  near  the  papilla,  and,  occasionally,  white  spots  in 
the  retina,  and  a  stellate  arrangement  of  small  white  dots  about 
the  macula  lutea  produce  an  appearance  which  cannot  be  distin- 
guished from  albuminuric  retinitis.  This  extreme  form  is  still 
sometimes  termed  congestion  papilla,  or  choked  disc  (Stauungs- 
papi/lc),  although  the  theory  which  originally  suggested  the  term 
has  been  abandoned.  Papillitis  (inflammation  of  the  optic  papilla) 
is  a  better  term,  expressing,  as  it  does,  more  truly  the  patholog- 
ical condition. 

The  vision,  even  in  cases  where  the  ophthalmoscopic  signs  are 
highly  developed,  is  frequently  but  little  below  the  normal  ; 
while,  again,  in  other,  and  possibly  less  well-marked  cases,  in  so 
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far  as  the  appearances  are  concerned,  it  may  be  reduced  to  per- 
ception of  light,  or  even  that  may  be  wanting.  When  due  tc 
cerebral  tumor,  the  neuritis  appears,  as  a  rule,  before  the  vision 
becomes  affected.  These  remarkable  differences  in  the  degree  of 
blindness  depend,  probably,  on  the  extent  to  which  the  nervous 
elements  of  the  inflamed  part  are  pressed  on  or  altered,  and 
this  cannot  be  gauged  by  the  ophthalmoscopic  appearances. 

Sometimes  the  field  of  vision  is  normal,  while  again  it  is  con- 
centrically or  irregularly  contracted,  or  it  may  be  hemianopic. 

An  attack  of  temporary  loss  of  sight  is  a  very  common  symp- 
tom in  cerebral  tumors  ;  it  may  occur  several  times  a  day,  and 
may  last  from  a  few  minutes  to  half  an  hour. 

Pathologically,  the  changes  in  the  papilla  consist  in  venous 
hyperemia,  edema,  hypertrophy  of  the  nerve-fibers,  infiltration 
of  lymph-cells,  and  development  of  connective  tissue.  Inflam- 
matory changes,  although  less  pronounced,  are  also  present  in 
the  trunk  of  the  nerve  and  its  sheaths. 

Causes. — Inflammation  of  the  optic  nerve  is  most  commonly 
found  in  connection  with  coarse  encephalic  disease.  A  cerebral 
tumor  (including  syphiloma,  tubercle,  and  abscess)  in  particular 
is  the  most  common  cause,  and  is,  moreover,  usually  present 
when  the  papillitis  is  of  an  intense  kind  (choked  disc).  The 
neuritis,  except  in  very  rare  instances,  is  bilateral,  and  it  is  one 
of  the  general  symptoms  of  cerebral  tumor.  Hemianopsia  may 
coexist  as  a  localizing  symptom,  if  the  visual  center  or  fibers  on 
one  side  be  involved.  Even  a  small  tumor  situated  anywhere  in 
the  brain  is  capable  of  producing  optic  neuritis,  although  unat- 
tended by  meningitis.     Cerebral  cysts  du  not  often  cause  it. 

Tubercular  meningitis  is  the  next  most  common  cause.  Non- 
tubercular  meningitis  occasionally  gives  rise  to  optic  neuritis, 
and  sometimes,  also,  eerebro-spinal  meningitis  does  so. 

The  connection  between  optic  neuritis  and  intracranial  diseases 
has  given  rise  to  much  discussion.  'In  cases  of  tumor,  as  well 
as  of  tubercular  meningitis,  a  considerable  exudation  of  fluid 
usually  takes  place  into  the  cavity  of  the  third  ventricle.     This, 
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along  with  the  new  growth,  or  alone  in  cases  of  meningitis,  in- 
creases the  pressure  within  the  cranial  cavity.  By  reason  of 
this  increased  intracranial  pressure  the  subarachnoid  fluid  is  be- 
lieved to  be  driven  into  the  subvaginal  iymph -space  of  the  optic 
nerve,  and  to  produce  there  that  dropsy  of  the  sheath  which  is 
found  in  nearly  all  these  cases  on  careful  postmortem  examina- 
tion. 

Leber  holds*  that  this  fluid  probably  contains  a  phlogogenic 
substance.  It  seems  probable  that  the  reason  why  some  small 
cerebral  tumors  may  cause  optic  neuritis,  while  some  large  ones 
do  not,  is  to  be  sought  in  the  fact  that  the  former  may  happen 
to  be  rapidly  growing  tumors,  and  accompanied  by  much  ventric- 
ular dropsy,  while  the  larger  tumors  may  be  slow  in  growth,  and 
attended  by  but  little  dropsy  of  the  ventricles.  Moreover,  the 
fluid  driven  into  the  subvaginal  sheath  of  the  optic  nerve  may 
not  be  equally  rich  in  phlogogenic  substance  in  the  case  of  every 
tumor.f 

The  inflammation,  although  most  intense  at  the  papilla,  near 
which  the  fluid  is  collected  in  greatest  quantity  in  the  mMmk 
formed  by  the  termination  of  the  intervaginal  spaces,  is  not  con- 
fined to  that  place,  as  was  believed,  but  extends  up  the  trunk  of 
the  nerve,  as  microscopic  examination  reveals. 

Many  observers  J  state  that  in  a  large  number  of  cases  ccre- 
britis,  recognizable  only  with  the  microscope,  is  present,  and 
that  an  extension  of  this  process  down  the  optic  nerve  takes 
place.  They  have  ascertained  that  the  whole  trunk  of  the  nerve 
is  involved  in  the  inflammation,  and  they  seem  to  regard  the 
dropsy  of  the  sheath  as  of  little  or  no  importance  in  the  causa- 
tion of  the  optic  neuritis. 

Again,  others  maintain  that  edema,  but  not  inflammation,  of 
the  optic  trunk  is  conducted  from  the  brain. 

Other  causes  for  optic  neuritis  are  : 


*    Tram.  Intemat.  M/J.  Congress,  iSSl,  Vol.  iii,  p.  5*- 
f  Sec  K  rflckuinnn,  Ber.  Ofhlhiil.  Gesellschafl,  Heidelberg,  1 897. 
\   S.  Mackenzie,  Brain,\o\.  ii,  p.  257.      W.  1  dtminds,  Tram.  Ofiktkal.  Sue.,  Vol 
i,  p.  112.      Hrailey,  Trans.  Inttrnat.  AfeJ.  Congress,  l88l,  Vol.  ii,  p.  111. 
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Hydrocephalus. — Here  the  pathogenesis  is  probably  the  same 
as  in  the  foregoing ;  but  the  occurrence  of  optic  neuritis  is,  on 
the  whole,  not  very  common  in  this  connection. 

Tumors  of  the  Orbit. — The  path  by  which  these  growths  bring 
about  papillitis  is  still  unknown. 

Inflammatory  processes  in  the  orbit,  such  as  caries,  inflamma- 
tion of  the  retro-orbital  areolar  tissue,  erysi[>elas  of  the  head  and 
face  extending  to  the  orbital  tissues,  and  periostitis.  The  pres- 
ence of  the  latter  may  often  be  recognized  by  pain  on  motion  of 
the  eyeball,  pain  in  the  eye  and  forehead,  and  especially  by  pain 
on  pressure  of  the  globe  backward,  and  is  frequently  of  rheu- 
matic origin.  Often  in  these  cases  one  eye  only  is  affected  ; 
and,  although  the  Ophthalmoscopic  appearances  are  sometimes 
very  slight,  yet  vision  may  be  quite  lost  in  a  few  hours  or  days, 
atrophy  of  the  nerve  then  rapidly  setting  in. 

Very  many  of  the  cases,  however,  do  not  go  on  to  atrophy, 
but  end  in  recovery  of  useful  vision. 

Exposure  to  cold,  especially  if  the  skin  be  heated  and  per- 
spiring. 

Suppression  of  the  Menstruation. — If,  during  the  menstrual 
period,  the  flow  be  arrested  by  exposure  to  cold,  wet  feet,  etc.. 
acute  optic  neuritis  with  rapid  blindness  may  come  on.  Sponta- 
neous amenorrhea,  or  even  irregularity  of  menstruation  and  tin- 
climacteric  period  are  liable  to  have  a  similar  but  more  chronic 
result.  Nothing  is  known  with  regard  to  the  connection  between 
the  uterine  and  ocular  disorder.  In  these  cases  the  ophthalmo- 
scopic appearances,  as  well  as  the  blindness,  arc  apt  to  be  ex- 
treme. Treatment  here  should  be  directed  chiefly  to  restoring, 
when  possible,  the  normal  uterine  functions.  Hot  foot-baths 
and  Heurteloup's  leech  to  the  temples  are  of  use. 

Chlorosis. — Here  optic  neuritis  often  is  present,  due  to  the 
disordered  state  of  the  blood,  and  usually  yields  under  the  influ- 
ence of  iron. 

Syphilis. — The  trunk  of  one  or  both  optic  nerves  may  be  the 
seat  of  specific  inflammation  in  connection  either  with  congenital 
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or  with  acquired  syphilis,  but  this  primary  specific  optic  neuritis 
is  a  relatively  rare  disease.  In  cases  of  acquired  syphilis  it 
makes  its  appearance  in  from  six  months  to  two  years  after  the 
inoculation. 

The  ophthalmoscopic  appearances  may  be  normal  (retro-bulbar 
neuritis),  or  may  present  any  grade  of  neuritis,  even  to  the  most 
pronounced  papillitis.  In  the  latter  case  it  would  not  be  possible 
to  say  whether  the  papillitis  is  a  primary  one,  or  is  due  to  a 
syphilitic  gumma  within  the  cranium.  The  inflammation  often 
extends  as  far  up  as  the  chiasma. 

The  treatment  in  these  cases  of  specific  papillitis  must  be  active 
mcrcurialization.  By  this  treatment,  even  if  perception  of  light 
be  lost  for  a  period  of  not  more  than  eight  to  fourteen  days, 
hopes  may  be  entertained  of  its  complete  or  partial  recovery. 

Cases  of  double  optic  neuritis  of  syphilitic  origin  have  been 
observed  in  which  complete  recovery  took  place,  the  papilla  re- 
turning to  its  normal  condition.  But,  as  a  rule,  some  optic 
atrophy,  at  the  least,  with  slight  concentric  contraction  of  the 
field,  results.  The  prognosis  is  al!  the  better  the  sooner  the 
optic  neuritis  follows  upon  the  primary  syphilitic  affection. 

Rheumatism. — There  is  no  doubt  whatever  but  that  the  rheu- 
matic diathesis  is  occasionally  the  cause  of  optic  neuritis,  although 
the  fact  is  not  unreservedly  accepted  by  every  author.  Other 
manifestations  of  rheumatism  are  sometimes  well  marked,  but 
may  be  slight — e.g.,  in  a  case  which  I  saw,  neuralgia  of  the  face 
and  head  in  damp  weather,  and  even  with  a  shower  of  rain,  was 
the  only  other  sign  of  rheumatism.  One  or  both  optic  ner\es 
may  be  attacked. 

The  ophthalmoscopic  appearances  often  amount  to  extreme 
papillitis,  but  in  many  cases  fall  short  of  this. 

If  the  case  come  early  under  suitable  treatment  the  prognosis 
is  fairly  favorable ;  but  when  the  inflammation  is  of  some  stand- 
ing, consecutive  optic  atrophy  must  be  feared. 

The  treatment  consists  of  full  doses  of  salicin,  salicylate  of  so- 
dium, iodid  of  potassium  or  of  sodium,  Turkish  baths,  and  other 
recognized  anti -rheumatic  measures. 
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Lead-poisoning. — In  some  cases  of  lead-poisoning,  optic  neu- 
ritis, not  to  be  distinguished  from  that  of  primary  cerebral  affec- 
tions, is  found.  Sometimes  the  ophthalmoscopic  appearances  are 
very  slight,  and,  again,  quite  pronounced,  the  changes  extending 
into  the  retina.  The}'  sometimes  simulate  the  retinitis  of  Bright's 
disease  ;  and  in  such  cases  renal  disease  is  likely  to  have  much 
to  do  with  the  causation  of  the  retinitis.  Indeed,  there  are  those 
who,  with  good  opportunities  for  forming  a  correct  opinion,  deny 
the  existence  of  a  specific  lead  neuritis,  and  hold  that  the  neuritic 
affection  in  all  such  cases  is  to  be  referred  to  albuminuria,  to  ef- 
fusion into  the  ventricles  of  the  brain  and  subarachnoid  space,  or 
to  accompanying  suppression  of  menstruation.  Occasionally 
optic  atrophy  is  the  first  ophthalmoscopic  appearance  seen  ;  but 
it  is  probably  consecutive  to  retro-bulbar  neuritis,  as  shown  by 
white  stri;e  (perivascularitis)  along  the  vessels. 

The  vision  is  often  much  affected,  and  it  is  stated  that  sudden 
complete  blindness  in  connection  with  an  intercurrent  attack  of 
lead  colic  may  appear  and  pass  off  again.  Consecutive  atrophy  is 
liable  to  come  on,  and  then  vision  may  be  seriously  and  per- 
manently damaged. 

The  diagnosis  depends  entirely  on  the  presence  of  the  other 
well-known  symptoms  of  lead-poisoning,  the  ophthalmoscopic 
appearances  presenting  nothing  pathognomonic. 

The  treatment  is  that  for  general  lead-poisoning,  or  for  the 
immediate  cause  of  the  neuritis. 

In  peripheral  neuritis  optic  neuritis  is  occasionally  found. 

Multiple  Sclerosis. — In  these  cases  the  inflammation  is  very 
ephemeral,  and  rapidly  gives  place  to  atrophy.  Uhthoff  states 
that  it  occurs  in  about  13  per  cent,  of  the  cases  of  this  disease. 

Tabes  Dorsalis. — A  few  cases  of  this  disease  are  published  in 
which  optic  neuritis  was  present.  It  is  probable  that  the  latter 
depended  on  co-existent  syphilitic  cerebral  disease,  rather  than 
on  the  spinal  disorder  as  such.  In  acute  myelitis  inflammation 
of  the  optic  nerve  is  sometimes  seen,  so  that  optic  neuritis  with 
paralytic  phenomena  does  not  exclusively  indicate  cerebral  dis- 
ease. 
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Hereditary  ami  Congenital  Predisposition. — It  has  been  ob 
served  that  optic  neuritis,  without  immediate  cause,  may  attack 
several  members  of  a  family,  and  that  the  tendency  to  it  may 
extend  over  several  generations.  It  makes  its  appearance  in 
these  instances  about  the  eighteenth  or  twentieth  year  of  age, 
and  confines  itself  almost  exclusively  to  the  males.  The  patients 
may  be  perfectly  health)-  in  all  other  respects,  but  many  of  them 
suffer  from  other  affections  uf  the  nervous  system.  Both  eyes 
arc  affected,  the  defect  of  vision  being  a  central  amblyopia  (cen- 
tral scotomoa),  from  which  recovery  is  rare;  but  yet,  although 
the  ophthalmoscopic  appearances  gradually  become  those  of  atro- 
phy, the  peripheral  portions  of  the  field  retain  their  functions. 

As  to  tin  treatment  of  these  cases,  due  to  hereditary  and  con- 
genital predisposition,  Mooren  has  employed  a  seton  in  the  back 
of  the  neck  in  the  early  periods,  and,  later  on,  nitrate  of  silver 
internally.  Ixber  has  found  benefit  from  a  mild  course  of  mer- 
curial inunction. 

Optic  neuritis   also  occurs   occasionally  in   fevers;  it  has  been 
observed  in    mcasU  s.  scarlatina,  typhoid,  and  malaria.     It  may 
follow   influenza,    causing  contraction    of  the  field   of  vision  or 
central  scotoma  which  usually  disappear,  but,  on  the  other  hand 
it  may  lead  to  optic  atrophy. 

The  two  following  diseases — chronic  retrobulbar  neuritis  .. 
central  amblyopia,  and   optic  neuritis  with  persistent  dropping 
from   the   nostril — must   be  treated   of  separately,  owing  to  the 
well-defined  etiology  of  the  one  and  the  peculiar  symptoms  of 
the  other. 

Chronic    Retrobulbar    Neuritis,    Central    Amblyopia,  or 
Toxic  Amblyopia. 

Svwf>tows. — The  affection  of  vision  often  comes  on  rather  rap 
idly.  The  patient  may  complain  of  a  glimmering  mist  which 
covers  all  objects,  especially  in  a  bright  light,  and  the  acuteness 
of  vision  is  reduced.  The  patient  generally  states  he  can  sec 
better  in  the  dusk  than  in  bright  light.  At  the  commencement 
there  is  no  defect  in  the  field  of  vision,  but  simply  a  general  dim- 


vision.  At  a  somewhat  later  stage,  examination 
field  discovers  no  defect  for  a  white  object :  yet,  if  a  small  pale 
green  object  be  employed,  it  will  generally  be  ascertained  that, 
at  a  region  close  to  the  point  of  fixation,  the  color  is  not  recog- 
nized, but  seems  gray  or  white;  pink  may  seem  blue,  and  red 
may  appear  brown  or  black  ;  while  in  other  parts  of  the  field  the 
colors  are  recognized  up  to  the  normal  boundaries.  This  is  a 
central  color-scotoma.  As  the  disease  advances,  a  white  object 
will  be  but  indistinctly  seen  in  the  scotoma  ;  and  in  some  rare 
cases  all  power  of  perception  within  its  area  may  be  lost,  even 
the  flame  of  a  candle  not  being  recognized.  Hence  the  name 
central  amblyopia.  The  scotoma  is  usually  oval  in  shape,  its 
long  axis  horizontal,  and  extends  from  the  fixation-point  toward 
the  blind-spot  of  Mariotte  (paracentric  scotoma) ;  but  occasion- 
ally it  is  of  much  larger  dimensions,  and  sometimes  surrounds 
the  fixation-point  (pericentric  scotoma). 

Even  when  the  scotoma  is  very  pronounced  it  remains  "  nega- 
tive " — i.e.,  it  is  not  observed  by  the  patient  as  a  dark  spot  in 
the  field,  as  is  a  scotoma  due  to  disease  in  the  outer  retinal  lay- 
ers. The  affection  is  almost  always  binocular,  and  as  a  rule 
there  is  but  little    difference  between  the  vision  of  the  two  eyes. 

The  progress  of  the  disease  is  slow,  occupying  weeks  or 
months.  Restoration  of  normal  vision  usually  takes  place  if  the 
defect  of  vision,  although  of  extreme  degree,  be  not  of  old 
standing.  In  the  latter  case,  while  recover)-  of  central  vision 
cannot  be  expected,  the  functions  in  the  periphery  of  the  field 
are  usually  maintained  ;  and,  consequently,  these  people,  although 
incapacitated  from  reading,  writing,  and  other  fine  work,  do  not 
tow  their  power  of  guiding  themselves. 

Causes. — With  but  few  exceptions  the  subjects  of  this  disease 
are  men,  probably  became  their  habits  and  modes  of  life  expose 
them,  more  than  women,  to  the  influences  which  produce  it. 
These  are  :  Exposure  to  cold  and  wet ;  cold  blasts  on  the  body, 
especially  the  heated  face  (Samelsohn)  ;  but  the  most  common 
cause  is  excess  in  the  use  of  alcohol,  or  of  tobacco  (toxic  amblv- 
3« 


:  observed   that  the  kirn 
indulgence  most  likely  to  develop  the  disease  is  the  frequent 
drinking  of  anal!  doses  of  the  stimulant.     The  individual  who 

often  gets  thoroughly  intoxicated,  and  between  times  drinks  but 
little,  is  less  liable  t< >  central  amblyopia  than  he  who,  although 
never  incapable  of  transacting  his  business,  takes  many  half- 
glasses  of  whisky  or  brandy  during  the  day.  Dyspepsia  and 
loss  of  appetite  are  constantly  present  in  these  cases.  Other  signs 
of  chronic  alcoholism  need  not  be  present,  but  one  often  sees 
trembling  of  the  hand  and  head,  sleeplessness,  and  even  delirium 
tremens.  The  kind  of  tobacco  most  likely,  when  used  in  exo 
to  give  rise  to  central  amblyopia  is  shag  or  twist.  Other  kinds 
of  pipe-tobacco  and  cigars  may  cause  it,  but  1  have  not  known 
of  a  case  due  to  cigarette-smoking. 

Kxcess  in  alcohol  is  usually  combined  with  excessive  smok- 
.  ^ing,  but  cases  of  pure  alcohol-amblyopia  certainly  do  occur — 
?ialthough  some  English  authors  deny  it — as  well  as  pure  tobacco- 
am  blyopia.  The  most  common  age  for  tobacco-amblyopia  is 
from  thirty-five  to  fifty — a  time  of  life  when  men  do  well  to 
give  up,  or  to  very  much  reduce,  their  use  of  tobacco,  as  well 
as  of  alcohol. 

Central  amblyopia  has  also  been  observed  in  -diabetes,  in 
poisoning  from  bisulphid  of  carbon,*  so  largely  used  in  the 
manufacture  of  india-rubber,  from  dinitrobenzol.t  used  for  ex- 
plosives, and  in  iodoform  poisoning.  J 

The  ophthalmoscopic  appearances  in  the  beginning  are  either 
quite  normal  or  there  is  slight  hyperemia  of  the  papilla  and 
retinal  vessels  ;  or,  in  addition,  there  may  be  slight  indistinctness 
of  the  margins  of  the  papilla,  and  sometimes  white  stria  along 
the  vessels,  especially  before  they  leave  the  papilla.  All  the 
primary  appearances,  if  any  be  present,  soon  pass  away,  and 


•    Trans.   Ophthal.  Soc,  Vol.  v,  p.  149, 

t  S.  Snell,   Brit.    Mctl  Juiirn.,  March  3,  1 

t   P.  Smilli,  Ophthal.  km.,  1893,  p.  IOI  ;  and  Valutle,  Ketmt  a"  Ophthal.,  1893, 
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papilla,  while  the  nasal  portion  remains  of  normal  appearance, 
as  do  also  the  vessels.  At  a  very  advanced  stage,  in  some 
cases,  the  whole  papilla  presents  the  appearance  of  white 
atrophy. 

The  fiatliological  ckengti  observed  by  Samelsohn,  Netth-ship 
and  Walter  Edmunds,  and  L'hthoff,  in  the  optic  nerve,  consist 
of  an  interstitial  neuritis  at  its  axis,  commencing  so  high  up  as 
the  optic  foramen,  and  leading  to  proliferation  of  connective 
tissue  and  to  secondary  descending  atrophy  of  a  certain  bundle 
of  nerve-fibers.  These  arc  the  fibers  which  supply  the  region 
of  the  macula  lutea.  The  changes  are  analogous  to  those  which 
take  place  in  the  liver  and  brain  as  the  result  of  chronic  alco- 
holism. 

Treatment  consists,  above  all,  in  total  abstinence  from  the 
poison  in  question.  The  patients  are  generally  ready  to  promise 
this,  but  they  often  do  not  act  up  to  their  intentions.  When 
they  do  so,  improvement  rapidly  takes  place  in  most  cases  which 
are  not  too  far  gone,  without  any  other  treatment  ;  but  the  cure 
may  be  promoted  by  the  use  of  iodid  of  potassium  in  large- 
doses,  Heurteloup's  artificial  leech  or  dry  cupping  to  the  temples, 
hot  foot-baths,  and  Turkish  baths.  Strychnin  hypodermically 
(Vii  grain  daily)  in  the  temple  is  often  of  use,  and  phosphorus 
and  strychnin  may  be  given  internally.  Whatever  remedy  be 
used  internally,  care  should  be  taken  that  it  does  not  produce  or 
increase  dyspepsia  ;  and  it  may  be  necessary  to  restrict  the  in- 
ternal medicine  for  a  time,  or  altogether,  to  a  stomachic  tonic. 
Sleeplessness  should  be  combated  with  sulphonal  or  bromiil 
of  i>otassium.  Treatment  may  have  to  be  continued  for  some 
weeks  before  a  cure  can  be  noted. 

Acute  Retrobulbar  Xenritis. — This  is  by  no  means  a  very 
common  disease.  It  is  ushered  in  by  rapid  loss  of  sight  in  one 
eye,  sometimes  in  both,  or  they  may  be  attacked  with  a  consid- 
erable interval  between.  Examination  erf  the  field  of  vision 
discovers  a  central   scotoma,  which  is   often  absolute.     At  the 


commencement,  pain  in  the  orbit  is  complained  <>f,  the  motions 
of  the  eye  are  somewhat  painful,  and  there  is  pain  on  moderate 
pressure  of  the  globe  backward  into  the  orbit.  Often,  at  first, 
there  arc  no  ophthalmoscopic  changes,  but  after  a  time  marked 
optic  neuritis  shows  itself,  and  this  may  pass  into  atrophy,  or 
atrophy  may  appear  without  any  previous  neuritis  which  can  be 
discerned,  It  is  rare  for  complete  and  absolute  amaurosis  to 
result,  although  the  optic  disc  remains  white.  In  most  of  the 
S  the  central  scotoma  disappears,  and  almost  normal  vision 
is  restored ;  but  in  some  a  more  or  less  well-marked  central 
scotoma,  with  defective  sight,  remains. 

Rheumatism  is  the  most  common  cause. 

Treatment. — Iodid  of  potassium  in  large  doses,  mercury,  ami 
salicylate  of  soda. 

Optic  Neuritis  Associated  with  Persistent  Dropping  of 
Watery  Fluid  from  the  Nostril. — Twenty-one  cases  of  this 
remarkable  disorder,  including  a  case  of  his  own,  have  been  col- 
lected by  St.  Clair  Thomson*  in  a  valuable  monograph.  In 
eight  of  these  cases  the  eyesight  was  affected,  there  being  optic 
neuritis  or  secondary  atrophy.  The  patients  suffered  from  a  per- 
sistent watery  discharge  from  the  nose  (usually  the  left  nostril), 
with  more  or  less  Revere  cerebral  symptoms — violent  headache, 
epileptic  attacks,  vomiting,  stupidity,  sleepiness,  unconsciousness, 
delirium,  weakness  of  the  lower  extremities,  and  a  high  degree 
Of  amblyopia,  or  even  blindness,  of  both  eyes,  due  to  papillitis 
followed  by  atrophy.  The  severity  of  the  head  symptoms  varies 
very  much  in  different  cases.  Headache  is  the  most  constant  of 
these  symptoms,  but  even  it  was  absent  in  one  case.  In  Leber's 
case,  moreover,  there  was  loss  of  smell,  and  in  Nettleship's  case 
palpitation  of  the  heart  and  prominence  of  the  eyes.  The  fluid 
which  runs  from  the  nostril  is  identical  in  its  analysis  with  that 
of  the  ccrebro-spinal  fluid.  If  it  occasionally  ceases  to  flow,  the 
cerebral   symptoms   are  brought   on,   or   increased   in    violence. 


Leber's  case  was  one  of  internal  hydrocephalus,  and  the  other 
cases  were  probably  of  similar  nature.  Ik  regards  the  fluid  as 
eomiftg  from  the  third  ventricle,  through  a  small  opening  in  the 
ethmoid  bone  ;  or  the  fluid  possibly  passed  from  the  subdural 
space  along  the  lymph-spaces,  which  surround  the  olfactory 
nerves. 

The  affection  commences  usually  in  early  adult  life,  and  no 
rational  treatment  for  it  has  been  suggested.  The  flow  may  cease 
spontaneously  for  periods  varying  from  a  few  hours  to  several 
months.  In  some  cases  it  ceased  altogether,  or  at  least  had  not 
recurred  after  an  intermission  of  five,  or  even  fourteen,  yean. 
Most  of  the  cases  have  been  lost  sight  of,  but  some  are  recorded 
as  having  died  of  meningitis. 

Atrophy  of  the  Optic  Nerve. — This  disease  may  be  second- 
ary to  some  other  optic  nerve  or  retinal  affection,  or  it  may  be  a 
primary  disease.  Tin-  vision  is  seriously  affected,  and  complete 
blindness  is  the  usual  result.  With  the  9pkth*&M»acop*  the  optic 
papilla  is  seen  to  have  lost  its  delicate  pink  color,  and  to  have- 
become  white  or  grayish,  while  it  is  often  cupped,  and  the  ves- 
sels are  apt  to  be  diminished  in  caliber. 

Secondary  atrophy  of  the  optic  nerve  may  result  : 

I.  l-'rom  Optic  Neuritis. — The  ophthalmoscopic  appearances 
consist  in  a  white  or  grayish-white  color  of  the  papilla,  with  very 
diminished  retinal  vessels  ;  and  along  both  sides  of  the  vessels,  far 
into  the  retina,  are  seen  white  lines,  which  sometimes  even  ob- 
W  ure  the  vessels,  and  which  are  due  to  hypertrophy  of  their  coats. 
The  diminution  in  caliber  of  the  vessel  is  a  sign  of  neuritic  atrophy, 
but  is  not  always  present,  and  is,  moreover,  found  with  other 
forms  of  atrophy.  Other  signs  of  this  form,  also  not  constant, 
are  :  a  certain  opacity  of  the  papilla,  and  that  the  lamina  cribrosa 
is  not  generally  visible,  owing  to  development  of  connective  tis- 
sue at  the  [xipilla.  It  is  evidently  not  always  possible  to  recog- 
ni/.e  any  given  case  as  of  neuritic  origin. 

Sy»if>to»is. — Central  vision  is  lowered,  and  as  a  rule  the  field 
of  vision  becomes  contracted,  usually  more  at  the  nasal  side. 
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Subsequently  the  temporal  side  of  the  Held  becomes  contracted, 
and  finally  a  small  eccentric  portion  of  the  field  to  the  temporal 
side  may  be  all  that  remains,  or  even  this  may  disappear,  and 
absolute  amaurosis  result.  The  color-vision  is  always  much 
affected.  The  light-sense  is  affected,  so  that  there  is  diminished 
sensibility  for  differences  of  illumination  ;  while,  in  choroido-ret- 
inal  diseases,  there  is  defect  in  the  quantitative  perception  of  light, 
the  minimum  quantity  being  larger  than  normal.* 

2.  /''row  Pressure. — This  may  be  brought  about  by  a  tumor 
anywhere  in  the  course  of  the  nerve,  by  inflammatory  exuda- 
tions, by  a  splinter  of  bone  in  cases  of  fracture  of  the  skull,  ami, 
also,  by  pressure  upon  the  chiasma  by  the  floor  of  the  distended 
third  ventricle  in  cases  of  internal  hydrocephalus. 

3.  From  Embolism  of  the  I  "entral  Artery  of  the  Retina. — In 
these  cases  the  contraction  of  the  vessels  is  usually  extreme. 

4.  From  Syphilitic  Retinitis,  Retinitis  Pigmentosa,  and  C'ho- 
roido-retinitis. — The  vessels  here  are  much  attenuated,  and  the 
altered  color  of  the  optic  disc  is  a  dull  yellow  rather  than  white 
or  gray. 

Primary  optic  atrophy  is  often  found  associated  with  : 
Disease  of  the  spinal  chord  (spinal  amaurosis),  especially  loco- 
motor ataxia.  Optic  atrophy  is  often  an  early  symptom  in  the 
latter  disease;  but,  again,  it  may  not  come  on  until  the  affection 
of  the  gait  is  well  pronounced,  while  in  other  cases  it  is  never 
present  at  all.  It  is  a  remarkable  and  important  fact,  first 
pointed  out  by  Henedikt,  of  Vienna,  that  there  is  an  antagonism 
between  atrophy  of  the  optic  disc  and  the  other  symptoms  of 
tabes  donatio.  It  is  rare  for  a  tabetic  patient,  in  whom  optic 
atrophy  comes  on  in  an  early  stage  of  his  disease,  to  become 
.it.iMc;  and  frequently,  in  these  cases,  when  the  blindness  has 
advanced,  the  pains,  too,  become  less  severe.  Hut  if  amaurosis 
does  not  come  on  until  the  ataxia  is  well  developed,  no  improve- 
ment in  the  latter  is  likely  to  be  noted. 

Atrophy    is    found    more    rarely  with    insular   sclerosis    and 
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lateral  sclerosis  of  the  spinal  chord  ;  and  in  general  paralysis  of 
the  insane,  although  spinal  disease  is  not  always  present,  atrophy 
of  the  papilla  frequently  occurs. 

It  is  probable  that  the  disease  commences  at  the  papilla  in 
spinal  cases.  The  ophthalmoscope  displays  a  papery-white  or 
bluish-white  papilla,  which  in  advanced  stages  often  becomes 
cupped.  The  retinal  arteries  are  usually  extremely  reduced  in 
caliber,  and  the  veins,  too,  may  be  small  ;  but,  again,  the  retinal 
vessels  may  differ  but  little,  or  not  at  all,  from  the  normal. 

Symptoms. — Central  vision  is  affected  at  an  early  stage  in  the 
disease,  and  eccentric  contraction  of  the  field  usually  appears  at 
the  same  time.  The  contraction  may  be  concentric,  or  it  may 
be  more  marked  in  one  direction  than  another,  and  opinion  is 
divided  as  to  the  direction  commonly  first  involved.  This  con- 
centric contraction  advances  gradually  toward  the  center  of  the 
field  from  every  side,  until  it  finally  engulfs  the  fixation-point. 

Occasionally  the  affection  begins  as  a  central  scotoma,  accom- 
panied by  eccentric  defects  of  the  field.  Color-blindness  is  an 
almost  constant  symptom.  As  a  rule,  absolute  blindness  is 
brought  about  in  the  course  of  a  year  or  two. 

Primary  optic  atrophy  of  the  progressive  form  just  described 
may  occur  as  a  purely  local  disease,  without  any  other  defect  in 
the  system.  The  prognosis  for  the  sight  in  such  cases  is  as  bad 
as  in  spinal  cases. 

Treatment. — In  neuritic  atrophy,  so  long  as  there  are  still 
signs  of  active  inflammation,  antiphlogistic  measures — Heurte- 
loup's  leech  to  the  temple,  hot  foot-baths,  rest  of  body  and 
mind,  dark  room,  iodid  of  potassium,  and,  especially,  mercury 
internally,  when  otherwise  admissible — are  to  be  adopted.  At  a 
later  period  hypodermic  injections  of  strychnia  (g'a  gr.,  increased 
gradually  to  .,'„  or  ('s  gr.  once  a  day)  and  galvanism  may  be 
tried.  Hypodermic  injections  of  antipyrin  (about  7  J  grains 
every  second  day)  have  been  given  by  Valude  with  some  benefit 
in  these  cases*. 
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In  spinal  amaurosis,  and  in  optic  atrophy  occurring  as  a  local 
disease,  Strychnia  hypodcrmically  and  the  galvanic  current  some- 
limes  improve  vision  for  a  time.  Phosphorus  internally  may  be 
given. 

The  treatment  for  optic  atrophy,  due  to  causes  2,  3,  and  4, 
is  to  be  directed  to  the  primary  disease. 

Tlu  prognosis  is  very  serious ;  for,  although  every  therapeutic 
measure  may  have  been  employed,  amaurosis  is  the  ultimate 
result  as  a  rule. 

Tumors  of  the  Optic  Nerve. — Ninety-four  cases  of  this  rare 
affection  have  been  recorded.*  It  occurs  at  all  ages,  but  ;-,  per 
cent,  of  the  patients  arc  under  twenty  years  of  age.  The  tumors 
are  generally  situated  about  the  center  of  the  nerve,  and  do  not 
reach  to  the  ocular  end.  The  symptoms  are  :  slow  and  gradu- 
ally increasing  protrusion  of  the  eyeball  forward  and  outward, 
with  retention  of  its  motion,  and  without  displacement  of  its 
center  of  rotation.  The  tumor  is  sometimes  soft,  so  that  the 
eyeball  can,  as  it  were,  be  pushed  back  into  it ;  but,  in  any  case, 
pressure  does  not  cause  pain.  The  sight  is  usually  very  defect- 
ive, or  quite  lost,  through  optic  neuritis  or  atrophy.  The  pupil 
reacts  consensual!)'.     The  tumor  may  be  felt  by  palpation, 

These  tumors  are  either  myxosarcomata,  or,  less  frequently, 
endotheliomata,  and  are  usually  encapsuled  by  the  sheath  of  the 
nerve.  They  are  benign,  in  the  sense  that  they  do  not  lead  to 
glandular  enlargements  or  to  metastases  ;  but  in  rare  cases  they 
extend  int  ranial  cavity. 

Trcatiiuttt. — It  is  sometimes  possible  to  remove  such  a  tumor, 
and  yet  to  preserve  the  eyeball,  by  dislocating  the  latter  during 
the  operation.  As  a  rule,  it  is  necessary  to  enucleate  the  eyeball 
in  order  to  reach  the  tumor;  and  if  the  growth  have  involved 
the  Surrounding  orbital  tissues,  these,  too,  must  be  taken  away 
Braunschweig,  in  some  cases,  made  a  flap  containing  a  wedge- 
shaped  piece  of  the  outer  wall  of  the  orbit,  in  order  to  facilitate 
to  the  back  of  the  orbital  cavity. 
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Hyaline,  or  colloid  outgrowths  from  the  optic  papilla  arc 
occasionally  met  with.  Seen  with  the  ophthalmoscope,  they 
present  the  appearance  of  bluish-gray,  mulberry-like  nodules. 
According  to  Iwanoff,*  they  originate  in  the  lamina  vitra  of  the 
choroid  at  the  margin  of  the  papilla,  or  within  the  area  of  the 
papilla  ;  for  the  lamina  vitra  is  often  prolonged  into  the  papilla, 
and  takes  part  in  the  formation  "of  the  lamina  cribrosa.  Hut 
Gurwitscht  disputes  this  view,  and  states  that  these  growths 
spring  from  the  coats  of  the  vessels  in  the  optic  papilla.  These 
outgrowths  da  not  always  cause  a  defect  of  sight,  and  rarely 
cause  serious  blindness.  It  is  often  found  that  a  blow  upon  the 
eye  has  been  received  some  time  previously,  and  it  is  probable 
that  such  a  trauma  may  have  to  do  with  the  growth  by  ruptur- 
ing the  very  brittle  lamina  vitra. 

Triotntcnt  is  of  no  avail. 

Injuries  of  the  Optic  Nerve. — In  addition  to  those  injuries 
which  result  from  direct  violence  with  sharp  instruments,  etc., 
entering  the  orbit,  the  optic  nerve  may  be  injured  by  fills  on  the 
head.  Fractures  of  the  base  of  the  skull  frequently  involve  in- 
jury to  the  optic  nerve.  But  even  where  no  fracture  occurs, 
blindness  with  atrophy  of  the  optic  nerve  may  come  on,  usually 
only  in  one  eye  ;  and  in  these  cases  concussion  of  the  nerve  at 
its  passage  through  the  optic  foramen,  or  an  extravasation  of 
blood  in  the  sheath  of  the  nerve,  is  probably  the  direct  cause  of 
the  atrophy. 

Hemorrhages  from  the  stomach,  bowels,  or  uterus 
are  capable  of  giving  rise  to  serious  and  incurable  blindness. 

Blindness  during  or  immediately  after  a  severe  hemorrhage  is 
probably  due  to  insufficient  blood-supply  to  the  nerve-centers 
and  retina,  accompanying  genera!  exhaustion  of  the  system. 
For  such  cases  the  prognosis  is  favorable. 

Hut  there  is  another  class  of  cases  of  very  much  more  serious 
import.      In  these  the  defect  of  vision  does  not  come  on  for  from 
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two  to  fourteen  days  after  the  hemorrhage,  when  the  general 
system  a  recovering.  Even  comparatively  slight  hemorrha: 
which  caused  no  marked  anemia,  are  said  to  have  been  followed 
by  blindness.  The  connection  between  the  loss  of  blood  and  of 
sight  in  these  cases  is  not  yet  clearly  made  out.  Leber  inclines 
to  the  belief  that  the  blindness  here  is  due  to  an  extravasation  of 
blood  at  the  base  of  the  skull  and  into  the  sheath  of  the  optic 
nerve ;  but  even  tiien  the  relationship  between  this  and  the 
stomachic  or  uterine  hemorrhage  is  not  made  clearer.  Papillitis 
has  been  several  times  noted  with  the  ophthalmoscope  in  these 
cases  ;  and  this  circumstance  makes  it  probable  that  neuritis  is 
the  immediate  cause  of  blindness — even  in  those  cases  which 
show  no  ophthalmoscopic  sign  of  it — and  hydremia  may  be  pre- 
sumed to  be  the  influence  which  calls  forth  the  neuritis. 

The  defect  of  vision  may  be  but  slight,  or  it  may  amount  to 
absolute  amaurosis.  Both  eyes  are  usually  affected  in  equal  de- 
gree. Hut  cases  have  been  observed  in  which  one  eye  was 
completely  amaurotic,  while  the  vision  of  the  other  eye  was- quite 
normal ;  and  one  such  case  is  sufficient  to  prove  that  the  lesion 
is  peripheral — in  fact,  that  it  lies  in  each  instance  on  the  disi.il 
side  of  the  optic  chiasma.  The  field  of  vision  is  frequently  con- 
tracted, either  concentrically  or  segmentally  ;  and  even  when 
central  vision  recovers,  the  field  may  remain  contracted. 

The  ophthalmoscopic  appearances  which  are  present  immedi- 
ately on  the  occurrence  of  the  blindness  have  not  as  yet  been 
observed.  A  few  weeks  later  they  have  been  found  to  be  different 
in  different  cases.  They  have  been  found  at  this  period  normal ; 
or  presenting  slight  paleness  of  the  papilla  and  contraction  of  the 
arteries ;  or  there  was  marked  paleness  of  the  papilla,  and  the 
arteries  were  extremely  contracted,  with  slight  distension  of  the 
veins;  or  paleness  of  the  papilla  was  present,  but  its  margins 
wire  indistinct,  and  the  surrounding  retina  somewhat  swollen, 
while  the  retinal  vessels  were  normal.  Small  hemorrhages  have 
repeatedly  been  seen  in  the  neighborhood  of  the  papilla.  At 
later  periods  well-marked  optic  atrophy  is  frequently  observed 
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amblyopia,   and  not  complete   blindness,    hopes   may  be  enter- 
tained  of  marked  improvement   or  of  complete   recover)-.      But 
Mooren  has  seen  slight  amblyopia  pass  into  permanent  amaurosis. 

Hemorrhages  from  the  stomach  are  those  which  are  followed 
by  the  most  complete  and  permanent  blindness,  while  uterine 
hemorrhages  are  more  commonly  followed  by  less  serious  de- 
grees of  blindness. 

Tlu  treatment  must  consist  of  internal  remedies  calculated  to 
correct  the  general  anemia,  such  as  iron,  beef-tea  and  meat  ex- 
tracts, wine,  etc.  Strychnin  hypodermieally,  to  stimulate  the 
nerve,  may  be  employed. 

Glycosuria  Amblyopia. — In  addition  to  the  retinal  affections 
dependent  upon  diabetes,  we  recognize  the  occasional  occurrence 
in  that  disease  of  defects  of  vision  which  are  referred  to  disorder 
of  the  optic  nerve,  and  which  are  not  always  accompanied  by 
ophthalmoscopic  changes.  These  defects  of  vision  are  found  in 
the  form  of:  (l)  central  amblyopia  (see  p.  450),  or,  in  slighter 
cases,  as  amblyopia  without  central  scotoma.  Occasionally, 
higher  degrees  of  amblyopia  with  concentric  contraction  of  the 
field  of  vision,  and  yet  negative  ophthalmoscopic  appearances, 
are  present.  (2)  Atrophy  of  the  optic  nerve.  This  may  appear 
in  the  usual  form  as  progressive  blindness,  with  concentric  con- 
traction of  the  field  of  vision  ;  or  it  may  come  on  after  the  slighter 
form  of  amblyopia  has  existed  for  some  time.  (3)  Hemianopsia 
and  color-blindness  (Samelsohn). 

It  is  probable  (Leber)  that  these  apparently  different  kinds  of 
blindness  depend  upon  similar  pathological  processes,  and  merely 
indicate  degrees  of  the  latter.  In  what  these  processes  consist 
is  still  unknown  ;  but  the  tendency  to  hemorrhages  in  the  retina 
in  diabetes  makes  it  likely  that  hemorrhages  in  the  optic  nerve 
are  sometimes  the  source  of  the  amblyopia  in  question  ;  while  in 
the  cases  with  central  scotoma  it  is  no  doubt  due  to  retrobulbar 
neuritis,  similar  to  that  produced  by  tobacco,  etc. 

Amblyopia  is  sometimes  the  only  symptom  of  diabetes  ;  and 
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consequently,  as  Leber  points  out,  it  is  of  the  utmost  importance 
to  examine  the  urine  for  sugar  in  every  case  of  amblyopia  where 
the  ophthalmoscopic  appearances  are  negative,  or  where  the  only 
abnormality  is  atrophy  of  the  optic  papilla. 

The  treatment  indicated  is  solely  that  for  the  general  disease, 
and  the  prognosis  for  vision  depends  upon  the  amenability  of  the 
latter  to  treatment,  and  upon  the  extent  to  which  organic  changes 
in  the  optic  nerve  have  gone.  Hirschberg  inclines  to  the  view 
that  diabetic  amblyopia  constitutes  a  serious  symptom  for  the 
life  of  the  patient. 
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pany Focal  Disease  op  fhe  Brain. 

Part  If. — Ocular  Diseases  and  Symptoms  liable  k>  accom- 
pany Diffuse  Organic  Dim-ask  op  the  Rkain. 

Pari  111. — OCULAH    DISEASES    UNO  SYMPTOMS    LIABLE  TO  ACCOM- 
PANY Diseases  and  Injuries  of  the  Spinal  Cord. 
Part  11'. — Nervous  Amblyopia,  or  Asthenopia, 
Part    I". — Various  Forms  op  Amblyopia. 


Part  I 

OCULAR  DISEASES  AND   SYMPTOMS  LIABLE  TO 

ACCOMPANY   FOCAL    DISEASE 

OF    THE    BRAIN. 

Hemianopsia  fjjpwu?,  half ;  «,  frit', ;  dty,  the  eye). — This 
term  implies  a  loss  of  sight  in  one-half  of  the  field  of  vision, 
usually  of  each  eye,  consequent  upon  a  lesion  at  the  center  of 
vision,  at  the  chiasma,  or  at  some  point  in  the  course  of  the 
visual  fibers  between  these  two  places.  It  is  not  used  for  cases 
in  which  one-half  of  the  field  is  lost,  owing  to  disease  within  the 
eye  itself. 

The  line  dividing  the  seeing  from  the  blind  half  passes  ver- 
tically down  the  center  of  the  field,  as  in  Fig.  129.  Sometimes 
this  line  lies  a  little  to  one  side  of  the  center  of  the  field,  so  as  to 
admit  of  the  latter  being  included  in  the  seeing  part,  as  in  Fig. 
130;  and  sometimes — although  in  other  respects  the  dividing- 
line  lies  in  the  center  of  the  field — the  fixation-point  is  circum- 
vented by  it,  so  as  to  leave  that  [joint  free,  as  in  Hg.  131;  and 
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probably  this  is  the  most  common  arrangement.  I  his  subject 
will  be  further  discussed  later  on.  Again,  although  rarely,  the 
dividing  line  may  have  an  oblique  direction,  as  in  Fig.  132.  It 
is  probable  that  such  a  field  as  Fig.  132  is  due  to  some  peculiar 
arrangement  in  the  decussation  of  the  nerve-fibers  in  the  individual 
case.  Furthermore, cases  occur  which  are  properly  regarded  as 
hemianopsia,  and  yet  in  which  only  a  sector  of  one  side  of  the 


Fro,  130. 


Pitt  131. 


field  is  wanting,  as  in  Fig.  133.  Figs.  129.  130,  131,  and  132 
would  be  called  complete  hemianopsia,  while  Fig.  133  would  be 
termed  incomplete  or  partial  hemianopsia.  Finally,  if  all  three 
visual  perceptions  be  lost,  the  hemianopsia  is  called  absolute  , 
but  if  only  one  (color)  or  two  (color  and  form)  be  wanting  in  the 


F10.  133. 

defective  part  of  the  field,   it  is  termed   relative    hemianopsia. 
the  vast  majority  of  cases  of  hemianopsia  arc  absolute. 

Homonymous  hemianopsia  is  the  most  frequent  form.  In  it 
the  corresponding  half — the  right  half  or  the  left  half — of  the 
field  of  each  eye  is  wanting,  as  in  Fig.  134,  in  which  the  left  side 
of  the  fields,  from  the  patient's  point  of  view,  is  blind,  implying  a 
loss  of  function  in  the  right  half  of  each  retina. 


*  I  jgt.  129,  130,  131,  132,  and  133  arc  diagrammatic  representation!  erf  the  Ml 

luia  of  \ iMt.n. 
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Temporal  hemianopsia  is  loss  of  vision  in  the  outer  side  of 
each  field,  in  consequence  of  loss  of  power  in  the  median  half 
of  each  retina  (Fig,  '3  5)-  It  is  by  no  meant  80  common  as  the 
homonymous  form. 

Superior  or  inferior  hemianopsia,  also  called  altitudinal  he- 
mianopsia, in  which  the  upper  or  lower  half  of  the  field  is  blind, 


[  .it  I'  ield. 


1'ic.   134. 


Right  Field. 


is  very  rare ;  and  it  is  doubtful  whether  nasal  hemianopsia  has 
really  been  observed,  although  it  has  been  described.  In  the 
latter  the  inner  side  of  the  field  of  one  eye  only  is  lost,  owing  to 
defective  function  of  the  temporal  side  of  the  retina. 

It  will  be  convenient  here  to  set  forth  the  prevailing  views 

as  to  : 

The  arraHgenunl  of  the  cortical  visual  centers,  their  relation*  to 


I.lH  Field 


Ri^hi  l-i.-M. 


Pit..  135. 

the  retina,  and  tkt  course  of  the   optic  fibers   between   these   two 
points. 

Pathological  anatomy  leaves  little  doubt  but  that  in  man  the 
visual  center  is  situated  on  the  mesial  surface  of  the  occipital 
lobe,  rather  than  in  the  angular  gyrus  or  elsewhere;  and  the  evi- 
dence goes  to  show  that  the  absolute  optic  center  chiefly  occu- 


pics  the  cortex  of  the  cunetis  and  of  the  superior  occipitotem 
poral  convolution. 

Henschen,*  as  the  result  of  clinico-pathological  investigations, 
believes  it  to  be  situated  in  the  middle  part  of  the  calcarine  fissure, 
which  lies  between  these  structures  ;  and  that  the  upper,  or  cuneic, 
lip  represents  the  homonymous  dorsal  retinal  quadrants  ;  while 
the  lower,  or  lingual,  lip  represents  the  homonymous  ventral 
quadrants  of  the  retina.  Vialet.f  on  the  other  hand,  thinks 
that  the  visual  center  embraces  all  the  mesial  surface  of  the 
occipital  lobe  included  between  the  occipito-parictal  fissure  and 
the  lower  border  of  the  third  occipital  convolution,  and  that  it 
extends  above  and  behind  as  far  as  the  free  border  of  the  hemi- 
sphere, The  calcarine  fissure  he,  however,  also  regards  as  of 
great  importance^  ;  and  I  think,  indeed,  he  rather  proves  than 
disproves  Henschen's  view  of  its  middle  third  being  the  actual 
cortical  center  for  vision. 

It  is  universally  recognized  that  the  nerve-fibers  from  the 
homonymous  half  of  each  retina,  c\g.,  from  the  temporal  half  of 
the  right  retina  and  from  the  median  half  of  the  left  retina,  pass 
wholly  through  the  corresponding  optic  tract, — in  this  case  the 
right  tract, — to  the  corresponding  cortical  center  for  vision 
(Fig.  136). 

A  case  published  by  Hun.§  in  which  the  left  lower  quadrant 
in  each  field  was  blind,  and  where  the  autopsy  showed  a  lesion 
(atrophy)  strictly  limited  to  the  lower  half  of  the  right  cuneus, 
renders  it  probable  that  there  is  in  man  a  correlation  between 
parts  of  the    retina  and  of  the  occipital    lobe,   as   Munk    had 


*  Klinischt  und  Anal.  BeilrSge  tur  Pathol,  des  Gehirns,  Upsala,  1890-92. 
1    Vialet,    Les   Cenlrts  Cerebraux  de  {a   Vision,  1'aiis,  1893. 

J  One  of  the  most  important  cases  which  has  been   published    in  connection  with 
this  question  is  that  of  I  >ejerine  and   Vialet   (Societe  de  Biologic,  Paris,   December, 
.  in  whiih  Uith  eyes  became  suddenly  blind,  without  U.ss  of  conectatHtMM  or 
other  symptom*.     The  patient  lived  fbl  1  lOOrt  lime.-,  and  after  death  from  pneun 
the  postmortem  showed   lesions  of  the  structures  bordering  the  calcarinr  hfore  OK 
"les. 
J  Amrritan  Journal  of  the  Mrd.  Siitntti,  January,  18S7. 


1 1...  136. 
EXPLANATION  Of  Me;.  136. 

Kic.  136. — Diagram  of  Course  of  Optic  Fibers,  with  the  Cortical  Centers  and  Rela- 
tions to  Field*  of  Vision,  illustrating  one  theory  of  the  Macular  Supply;  accord- 
ing to  which  the  macula  is  supplied  on  the  same  plan  as  the  rest  of  the  retina — i.e., 
1. 11I1  -ide  i.f  it    flolll  tin-  lorrcsponding  side  of  the  luaili. 

R.F.  Right  field  of  vision.  I.F.  Left  field  of  vision.  R.I".  Right  eye  (retina). 
I..  K.  Left  eye  (retina),  m.l.  and  in. I.  Macula  lulc.i.  O.N.  and  O.N.  Optic 
39 
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i  h.  >  liia-,nia.      Tr.  and  ft.  •  >plic  tracts.      R.CC    and  I  ..<' .< '.     Kighl 
left  tunical  '"Hill      M    and  M.    Macular  fibers.      1'    ami  P.    Peripheral  hlx-rs. 
i.    Lwimi  of   right   cortical    center  =  left  bomoaymoul  hemianopsia,   the  In 
demarcation  passing  around  the  left   ride  of  the  hxahon  |.<nnt  in  cases  of  eabciKm 
and  thrombosis,  but  through  the    fixation -point   in  cases  of  hemorrhage  (see  page 
467). 

2.  Lesion  of  the  right  optic  tract  =  left  hemianopsia,,  the  line  of  demarcation  | 
ing  through  the  fixation-point. 

3.  Lesion  of  (he  chiasms  =  bitem|K)ral  hemianopsia,  the  line  of  demarcation  pass- 
ing through  the  fixation-|«'iiu. 

4.  Lesion  involving  fasciculus  lateralis  only  to  right  eye,  causing  nasal  hemianop- 
sia in  the  right  field. 

I  ■i.igram  136  also  illustrates  the  fact  that,  as  regards  its  relation  to  the  optic 
tracts,  the  field  of  each  eye  is  divided  unequally,  and  not  in  halves — r.g.,  the  right 
tract  governs  about  one-third  of  the  field  of  the  right  eye,  while  the  i>ther  two. 
thirds  is  governed  by  the  left  optic  tract. 

already  proved  to  be  the  case  in  dogs,  and  that  the  optic  fibers 
from  the  right  lower  quadrant  of  each  retina  terminate  in  the 
adjacent  part  of  the  right  superior  occipitotemporal  convolu- 
tion, the  left  halves  of  the  retina  and  left  optic  centers  being,  of 
course,  similarly  correlated.  If  this  view  be  correct,  as  seems 
probable  from  Metischen's  investigations,  it  is  evident  that  altitu- 
dinal  hemianopsia  can  hardly  occur  as  the  result  of  a  central 
lesion,  as  nothing  short  of  disease  confined  to  the  lower  half  of 
each  cuneus  would  produce  it. 

It  is  now  generally  believed  that  relative  hemianopsia  (...^., 
color  hemianopsia  alone)  is  the  result  of  a  lesion  of  less  inten- 
sity than  that  which  causes  absolute  hemianopsia.  Cases  of  ap- 
parently pure  hemiachromatopsia  may,  with  careful  tests,  show 
some  diminution  of  the  form-sense  in  the  half  fields  which  are 
defective  for  color-sensations.  Non-cortical  lesions,  even  at  the 
chiasma,  may  also  give  rise  to  hemiachromatopsia.  Thus  it 
would  seem  that  the  color-sense  is  more  easily  affected  by  dis- 
ease than  the  form  or  light-senses,  and  that,  too,  irrespective  of 
the  position  of  the  lesion  in  the  visual  path. 

It  is  now  generally  conceded  that  the  macula  lutea  is  specially 
n  presented  in  the  cortical  center.  Hut  there  arc  at  least  tWO 
very  distinct  views  U  t<'  the  arrangement  of  these   macular  ten- 
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ten  and  as  to  the  course  of  the  macular  fibers.  These  different 
views  have  been  called  into  existence  by  the  desire  to  explain 
the  fact  that  in  hemianopsia  the  line  of  demarcation  sometimes 
passes  through  the  fixation-point  in  tin.  field,  and  sometimes 
leaves  it  in  the  seeing  bah".  It  seems  to  me  that  neither  of  these 
theories  is  quite  satisfactory,  and  I  regret  that  I  cannot  offer  one 
that  is  more  so. 

According  to  one  theory,  illustrated  by  Fig,  136,  the  macular 
region  of  the  retina  is  invariably  supplied  on  the  same  plan  as 
the  rest  of  the  retina— i.t\,  each  side  of  it  from  the  correspond- 
ing side  of  the  brain.  In  order,  then,  to  explain  why  it  is  that 
in  some  cortical  lesions  the  line  of  demarcation  passes  through 
the  fixation -point  in  the  field,  while  in  others  it  deviates  toward 
the  blind  side,  the  supporters  of  this  view  states  that  the  cortical 
center  for  the  macular  region  is  more  richly  supplied  with  blood- 
vessels than  the  rest  of  the  visual  center ;  as  is  the  macula  lutea 
itself  in  relation  to  the  rest  of  the  retina.  Hence,  when  the 
lesion  is  an  embolism,  or  thrombosis,  of  the  vessels  supplying  that 
part  of  the  brain,  this  special  region,  by  reason  of  abundant 
anastomoses,  preserves  its  functions,  and  then  fields  as  in  Fig.  1 34 
are  produced.  But  if  the  lesion  be  a  hemorrhage,  the  macular 
region  of  the  cortex  would  be  apt  to  be  involved  in  the  lesion 
with  the  rest  of  the  visual  center,  and  loss  of  function  in  the 
corresponding  half  of  the  macula  lutea,  with  the  line  of  demarca- 
tion passing  through  the  fixation-point,  results. 

According  to  the  other  theory,  the  whole  of  the  macular  re- 
gion— and  in  some  instances  even  more  than  this — of  each  retina 
being  innervated  from  each  hemisphere,  there  is  an  overlapping, 
as  it  is  called,  of  nervous  supply  to  these  retinal  regions.  Con- 
secmently,  if  there  be  a  lesion  at  the  center  for  vision  in  one 
occipital  lobe,  the  center  for  vision  in  the  other  occipital  lobe 
being  sound,  the  functions  of  the  whole  of  each  macula — or  even 
of  more  than  this — of  the  defective  side  of  each  retina  will  be 
preserved.  Cases  where,  occasionally,  in  cortical  lesions,  the 
line  of  demarcation  in   the  field  does  go  through  the  fixation- 
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point,  would  be  accounted  for,  according  to  this  theory,  by  an  in 
dividual  variation  in  the  supply  of  the  macula-,  which  in  thea 
instances  would  be  similar  to  that  of  the  remainder  of  the  retina: 

Hut  any  such  theory,  to  be  satisfactory,  must  be  capable  o: 
explaining  the  phenomenon  in  question,  not  only  when  the  lesion 
is  in  the  cortex,  but  also  when  the  hemianopsia  is  caused  by 
lesion  in  the  tract  or  chiasma.  Yet  an  examination  of  Fig.  136 
will  show  that,  according  to  the  theory  it  represents,  in  lesions 
of  the  tract  (2),  or  of  the  chiasma  (3),  the  line  of  demarcation 
would  pass  through  the  fixation-point.  And,  according  to  the 
other  theory,  a  lesion  either  at  the  tract  or  at  the  chiasma  would 
always  cause  the  dividing  line  to  circumvent  the  fixation-point. 
It  happens,  however,  that  with  lesions  at  either  of  these  situations 
the  dividing-line  sometimes  passes  through  the  fixation-point 
and  sometimes  to  one  side  of  it.  Consequently,  1  do  not  think 
we  have  yet  solved  the  problem  of  the  nervous  supply  of  the 
macula  lutca. 

Some  ophthalmologists  hold  that  the  line  of  demarcation  al- 
ways passes  through  the  fixation-point,  and  that  it  is  merely  im- 
perfect fixation  on  the  part  of  the  patient  which  makes  it  seem  to 
pass  around  it.  This  I  believe  to  be  an  erroneous  view ;  but 
there  are,  no  doubt,  cases  in  which  it  is  difficult  to  determine  the 
question,  and  where  the  line  of  demarcation  approaches  very 
close  to  the  fixation-point. 

The  localization  of  the  lesion  in  eases  of  hemianopsia  is  a  subject 
of  interest,  and,  in  view  of  the  advances  made  within  recent  years 
in  cerebral  surgery,  it  is  of  great  practical  importance. 

Lesions  of  the  center  of  the  chiasma,  injuring  the  crossed 
fibers  produce  as  their  characteristic  symptom  bitemporal  hemi- 
anopsia, which  maybe  relative  at  first,  beginning,  for  instance,  as 
B  hemiachromatopsia,  but  later  on  becoming  absolute.  In  some- 
cases  (basal  meningitis,  periostitis,  hyperostosis)  the  diseased 
process  comas  to  a  standstill,  and  the  bitemporal  hemianopsia 
remains.  Hut  the  disease  generally  extends  to  the  uncrossed 
fibers,    ultimately   causing   complete  blindness.      Even    when  the 


disease  is  non-progressive,  central  vision  is  impaired  ;  whereas  in 
homonymous  hemianopsia  the  latter  is  not  always  affected. 
Optic  atrophy,  often  commencing  on  the  inner  side  of  the  papilla, 
is  nearly  always  present  at  some  period  of  the  disease.  Syphilitic 
gummata  may  cause  transient  recurrent  attacks  of  bitemporal 
hemianopsia. 

In  altitudinal  hemianopsia  the  lesion  must  also,  as  a  rule,  be 
at  the  chiasma,  encroaching  on  it  from  above  or  below.  Sym- 
metrical cortical  lesions  might,  and  optic  neuritis  sometimes 
dues,  produce  it. 

In  nasal  hemianopsia,  too,  the  lesion  must  be  at  the  chiasma, 
and  must  be  so  situated  in  its  outer  angle  as  to  involve  only  the 
fasciculus  lateralis  of  the  affected  eye.  The  occurrence  of  bin- 
ocular nasal  hemianopsia  is  evidently  almost  impossible,  implying, 
as  it  does,  symmetrical  lesion  of  the  fasciculus  lateralis  of  each 
tract.  According  to  I  Ienschen,  a  tumor  in  the  external  angle 
of  the  chiasma  is  apt  to  affect  the  crossed  fibers  as  vvel!  as  the 
uncrossed,  and  to  produce  a  form  of  bilateral  homonymous 
hemianopsia.  Other  symptoms  which  may  be  present  in  lesions 
of  the  chiasma  are  anosmia,  paralysis  of  orbital  nerves,  and 
anesthesia  of  the  conjunctiva  and  cornea.  The  causes  are  :  frac- 
tures of  the  body  of  the  sphenoid,  cysts,  tubercle,  tumors,  exos- 
toses, distension  of  the  infundibulum  of  the  third  ventricle,  and, 
most  frequently,  tumors  of  the  pituitary  body.  In  the  latter 
case  proptosis,  discharge  of  fluid  from  the  nostril,  and  diabetes 
may  be  present. 

Bitemporal  hemianopsia  is  a  very  common  and  early  symptom 
in  acromegalia,  a  disease  characterized  by  great  hypertrophy  of 
the  face  and  extremities,  associated  with  enlargement  of  the  pi- 
tuitary body,  and  other  conditions  which  are  not  so  constant. 

In  homonymous  hemianopsia — the  commonest  form  of  the 
symptom — localization  of  the  lesion  is  a  more  difficult  matter 
than  in  any  of  the  other  forms;  for  here  the  disease  cannot  be 
situated  at  the  chiasma,  but  may  be  in  the  optic  tract,  or  in  the 
visual  center,  01  anywhere  in  the  lengthened  course  of  the  libers 
which  connect  these  two  parts. 
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Can  we  distinguish  a  complete  and  absolute  hemianopsia,  du 
a  lesion  confined  to  the  occipital  lobe,  from  a  similar  defect  in  the 
field,  due  to  a  lesion  in  the  optic  radiations,  internal  capsule,  pul- 
vinar,  or  optic  tract  ?  We  may  conclude  that  the  hemianopsia 
depends  upon  an  occipital  lesion,  if  it  be  unaccompanied  by  hemi- 
plegia, motor  aphasia,  or  paralysis  of  cerebral  nerves,  as  direct 
symptoms  ;  but  be  it  remembered  that  one  and  all  of  these  are 
liable  to  accompany  lesions  of  the  occipital  lobe  as  distant*  symp- 
toms. 

Aphasia,  too,  occasionally  accompanies  right  cortical  hemi- 
anopsia (/.c,  due  to  a  lesion  in  the  left  occipital  lobe),  although  it 
is  not  easy  to  offer  a  satisfactory  explanation  of  the  fact. 

A  diagnostic  symptom  is  what  is  known  as  negative  vision, 
"  vision  nulle  ;"  that  is  to  say,  the  patient,  though  he  maybe 
aware  of  the  loss  of  half  of  his  visual  field,  has  no  sensation  of 
darkness  in  it,  and  is  just  as  unconscious  of  the  defect  as  a 
healthy  person  is  of  his  blind  spot. 

Cortical  hemianopsia  may  be  a  distant  symptom.  Gowers  has 
observed  that,  at  the  onset  of  many  attacks  of  cerebral  hemor- 
rhage, hemianopsia  is  present  as  a  distant  symptom  of  very  fleet- 
ing character — so  transitory,  indeed,  that  it  does  not  complicate 
attempts  at  localization  ;  but  I  have  seen  it  to  last  as  long  a>  three 
weeks.  Except  under  this  condition,  distant  hemianopsia  seems 
to  be  rare — a  fact  which  enhances  the  localizing  value  of  the 
symptom. 

Cortical  hemianopsia  may  be  incomplete,  inasmuch  as  the 
homonymous  quadrant  only  of  each  field  may  be  wanting.    The 


*  I  suggest  the  term  "  distant  symptom  "  in  preference  to  those  in  common  use — 
namely,  "indirect  -vmphun  "  and  "  pressure  symptom."  We  cannot  assume  that 
these  symptoms  are  less  the  direct  result  of  the  lesion  than  any  <il'  the  others  which  are 
present  ;  and,  in  many  instances  at  least,  it  is  certain  that  they  cannot  l>r  due  to 
pressure.  In  short,  we  do  not  yet  know  what  produces  these  tymptoml — they  may 
l.e  caused  by  Inhibition— we  only  know  that  they  arc  the  tesult  of  interference  with 
functions  of  parts  of  the  brain  not  involved  in  the  lesion,  and  the  term  "distant 
symptom  "  COUTeyl  this  idea — although  pel  haps  QOl  'pole  t;raimnatkallv  —  without  0MB 
nutting  us  to  any  theory.     The  corresponding  Genua  ton  h  "  I  ernwirkung." 
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explanation  of  this  has  been  given,  when  speaking  (p.  464)  of  the 
correlation  of  the  visual  cortical  centers  to  parts  of  the  retina. 

So  much  for  absolute  hemianopsia.  Hut  the  lesion  may  be 
such  as  to  destroy  only  the  color-sense,  without  reaching  those 
for  form  and  light.  Eight  cases  of  hemiachromatopsia  are  on 
record. 

Again,  the  form-sense  may  be  lost  in  the  half  field  along  with 
the  color-sense,  while  only  the  light-sense  is  retained.  Further- 
more, cases  of  hemianopsia  ate  on  record  in  which,  in  part  of  the 
defect,  both  the  color-  and  form-senses  were  absent,  but  the  light- 
sense  present,  while  in  the  remainder  of  the  defect  all  three  vis- 
ual perceptions  were  lost. 

It  is  generally  held  that  lesions  of  the  optic  radiations  cause 
homonymous  hemianopsia,  hut  it  has  not  yet  been  proved  that 
these  are  all  true  visual  fibers.  llcnschen  believes  that  only  a 
small  portion  of  them  can  be  regarded  as  such,  while  Vialet's 
investigations*  seem  to  show  that  the  visual  path  includes  the 
whole  of  the  optic  radiations.  A  lesion  here  would  be  distin- 
guished from  one  in  the  cortical  center  by  the  possibility  of 
hallucinations  of  vision  occurring  in  the  former  and  not  in  the 
latter  ;  and,  further,  there  would  not  be  *'  vision  nulle  "  in  the 
hemianopic  defects  from  lesion  in  the  optic  radiations.  lesions 
of  the  posterior  third  of  the  posterior  limb  of  the  internal  capsule 
(Charcot's  "sensory  crossway")  are  still  believed  by  some  to 
cause  hemianopsia  and  hemianesthesia  of  the  opposite  side  of 
the  body  ;  but  analysis  of  clinical  cases  affords  no  support  to 
this  view,  for  there  are  no  recorded  cases  which  furnish  any 
definite  evidence  in  this  respect.  Yet,  anatomically,  fibers  have 
been  traced  from  the  occipital  cortex  through  the  optic  radia- 
tions and  internal  capsule  to  the  basal  ganglia,  and  thence  into 
the  optic  tract.  The  fibers  passing  through  the  internal  capsule 
from  the  external  geniculate  body  may  perhaps  be  simply  reflex 
fibers. 


late  body)  have  not  as  yet  been  ascertained,  the  clinical  evidence 
bong  indefinite.  In  lesions  of  the  pulvinar  alone  two  typical 
symptoms  occur — viz.,  hemianopsia  and  athetosis — and  some- 
times hemianesthesia  may  be  present. 

Hi.  I  I   II  psjl  from  lesions  of  the  o/tic  trait  is  characterized 
by  the  absence  of  such  symptoms   as   mind-blindness,   word- 
blindness,  etc.,  which  are  apt  to  occur  in  cortical  aftections,  and 
by  the  presence,  probably,  of  other  symptoms   pointing   to  a 
lesion.     The  defects  in  the  fields  may  be  relative   (hemia- 
c  hromatopsia)  or  incomplete  (only  homonymous  quadrants  being 
1  .esions  of  the  optic  tract  are,  of  course,  apt  to  implicate 
the  crw   cerebri,  but  do  not  necessarily  do  so;  and  then  we 
would  have  hemiplegia  of  the  opposite  side  of  the  body  associa- 
:ili  the  hemianopsia.     Symptoms  may  also  be  caused  by  im- 
plication of  cranial  nerves,  especially  of  those  which  supply  the 
orbital  muse!- 

Atrophy  of  the  optic  nerve,  and  sometimes  neuritis,  according 
to  the  nature  of  the  lesion,  are  frequently  present. 

The  characteristic  si^n  which  enables  us  to  localize  a  lesion 
in  the  optic  tract  from  one  elsewhere  causing  hemianopsia,  is  the 
hemianopk  pupil  (Wernicke's  pupil-symptom).  Illumination  of 
tin  amaurotic  half  of  the  retina  produces  a  more  sluggish  re- 
.i'  tiotl  than  when  the-  light  is  thrown  on  the  sound  side,  or  there 
may  even  be  DO  contraction  at  all  ;  because  the  lesion  is  on  the 
distal  "I'  of  the  corpora  quadrigemina,  and,  consequently,  the 
impulse  cannot  reach  Meynert's  fibers  to  be  conducted  to  the 
CentCl  for  the  third  nerve  (see  pp.  3 1  1  and  319).  It  must  be 
stated  lli.it  some  observers  deny  the  occurrence  of  the  hemian- 
pupil.  But,  on  the  Other  hand,  many  observers  have  ob- 
tained th<  symptom,  1  have  myself  observed  it  twice.  A  great 
obstat  l<  in  observing  it  lies  in  the  difficulty  of  concentrating  the 
light  ..11  tli«  blind  side  of  me  retina  without  allowing  it  to  fall 
..11  the  good  side.  It  present,  this  is  a  valuable  sign;  bat  its 
n.  a  1    not  <:  wing  to  the  difficulty  of  obtaining  it. 
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Wil brand*  has  proposed  an  aid  in  deciding  whether  the  seat 
of  lesion  in  a  case  of  homonymous  hemianopsia  is  above  the 
primary  optic  centers  (/.(.,  in  the  optic  radiation  or  cortex)  or  in 
the  optic  tract.  He  terms  this  the  hemianopic  prism  phenome- 
non, and  states  that  he  has  found  it  of  practical  clinical  value. 
The  patient  faces  a  black  wall  on  which  a  small  white  mark  is 
made.  One  eye  is  closed  with  a  bandage,  and  the  patient  is 
directed  to  look  at  the  mark  with  the  other  eye.  A  prism  of 
about  12°  or  140  is  brought  suddenly  before  the  eye,  its  base 
being  so  directed  that  the  retina!  inia^e  of  the  white  spot  may 
be  thrown  on  the  half  of  the  retina  which  does  not  see  {t'.g.,  if 
the  experiment  be  performed  with  the  right  eye,  in  a  case  of 
right  homonymous  hemianopsia,  the  inner  half  of  the  retina 
being  blind,  the  prism  must  be  placed  opposite  the  eye  with  its 
base  inward).  At  the  same  moment  the  surgeon  has  to  observe 
whether  or  not  the  eye  makes  such  a  movement  as  would  tend 
to  bring  the  retinal  image  again  on  the  macula  lutea  {t'.g.,  in 
the  example  above  chosen  the  motion  would  be  outward)  ;  and, 
again,  whether  or  not,  at  the  moment  of  rapid  removal  of  the 
prism,  the  eye  returns  to  its  former  position.  The  prism  must 
be  brought  rapidly  before  the  eye,  in  order  that  the  patient 
may  not  be  able  to  observe  the  path  of  the  moving  retinal  image 
from  the  macula  lutea  toward  the  boundary  line  between  the 
seeing  and  blind  halves  of  the  retina.  Those  cases  in  which 
the  boundary  line  is  at  or  close  to  the  macula  lutea  are  the  most 
favorable  for  the  experiment.  If  a  compensator)-  movement  of 
the  eye  takes  place  when  the  prism  is  held  before  it,  then  the 
path  through  the  optic  tract  to  the  nuclear  oculomotor  centers 
is  free,  and  the  lesion  must  be  situated  above  these  centers,  in 
the  optic  radiations  or  cortex.  On  the  other  hand,  if  there  is 
no  compensatory  motion,  the  path  for  the  movements  of  the  eye 
from  the  retina  to  the  nuclear  centers  must  be  interrupted.  The 
explanation  of  this   phenomenon    is  very  similar   to   that  of  the 
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hemianopic  pupil  symptom.  Although  the  motions  of  the  eye 
for  the  purpose  of  fixing  visual  objects  are  not,  strictly  speaking, 
reflex  motions,  yet  in  each  individual  they  to  a  great  extent  be- 
come so  by  long  usage,  and  are  controlled  mainly  by  the  lower 
rather  than  by  the  cortical  centers.  Hence,  so  long  as  the  path 
for  these  motions  to  the  nuclear  center  is  uninterrupted,  if  the 
retinal  image  of  the  visual  object  be  thrown  by  a  prism  on  a 
non-seeing  part  of  the  retina,  the  necessary  compensatory  mo- 
tion of  the  eye  will  be  made  to  bring  the  image  again  on  the 
macula  lutca. 

The  forms  of  diseased  process  causing  a  lesion  of  the  optic 
tract  arc :  Syphilitic  gummata  and  syphilitic  meningitis ;  new 
growths,  including  tubercle  ;  softening  and  hemorrhage  are  rare. 
Tumors  of  the  optic  thalamus,  lenticular  nucleus,  or  temporo- 
sphcnoidal  lobe  may  also  injure  the  tract  by  extension  or  pressure. 

The  prognosis  for  recovery  of  vision  in  the  defective  hakes  of 
the  fields  depends,  of  course,  upon  the  nature  of  the  lesion. 
But  recovery  is  rare,  especially  in  the  most  common  class  of 
cases — those,  namely,  which  are  due  to  cerebral  apoplexy. 

In  right  homonymous  hemianopsia,  wherever  the  position  of 
the  lesion  may  be,  a  greater  difficulty  in  reading  is  experienced 
than  in  left  hemianopsia.  This  is  partly  due  to  the  fact  that  we 
read  from  left  to  right ;  and  that,  owing  to  the  defect  being  on 
the  right  side,  the  word  immediately  following  that  at  which  the 
patient  is  looking  cannot  be  seen  at  the  same  moment.  Knies 
offers  another  explanation,  namely,  that,  owing  to  the  right-sided 
defect,  there  is  loss  of  the  fine  coordinated  movements  of  the 
eyes  to  the  right. 

Alexia  (a,  prt'r. ;  Ufa,  iqietch),  or  word-blindness,  is  the  term 
given  by  Kussmaul  to  an  inability  to  understand  written  or 
printed  characters,  although  they  and  other  small  objects  can  be 
distinctly  seen.  Other  visual  objects  are  named  with  ease  (no 
visual  aphasia).  The  patient  can  express  his  ideas  in  writing,  or 
write  from  dictation,  yet  cannot  understand  what  he  has  just 
written,  nor  can  he  copy  written  or  printed  words.      He  does  un 


FOCAI.  ItkAIN   DISEASE. 


475 


derstand  the  meaning  of  spoken  words,  and  the  use  of  all  objects 
around  him  (no  mind-blindness).  He  can  generally  recognize 
individual  letters  with  some  difficult)'.  This  is  "  pure  word- 
blindness,"  or  "subcortical  alexia."  When  combined  with  in- 
ability to  write  spontaneously  or  from  dictation,  it  is  known  as 
"cortical  alexia "  (Wernicke).  The  condition  has  been  occa- 
sionally complicated  with  hemianopsia,  In  those  cases  where 
an  autopsy  was  obtained,  the  lesion  was  found  in  the  left  occipital 
lobe.  Word-blindness  with  agraphia  or  cortical  alexia  is  due, 
according  to  Dejcrine  and  Wernicke,  to  a  lesion  in  the  center 
for  visual  memory  for  words,  which,  in  right-handed  people.  is 
the  left  angular  gyrus,  and  inferior  parietal  lobule. 

Visual  aphasia  consists  in  inability  to  name  objects  seen,  the 
use  of  which  is  known.  The  objects  can  be  named,  if  the  patient 
be  allowed  to  feel  them,  even  with  his  eyes  closed.  A  few  cases 
of  this  affection  have  been  recorded,  and  in  all  there  was  right 
homonymous  hemianopsia.  Alexia  and  agraphia  sometimes 
coexisted. 

Dyslexia. — This  symptom  was  first  described  by  Berlin.* 
In  a  wide  sense  it  belongs  to  the  aphasic  group.  It  consists  in  a 
want  of  power  on  the  patient's  part  to  read  more  than  a  very 
few — four  or  five — words  consecutively,  either  aloud  or  to  him- 
self. The  difficulty  is  not  caused  by  dimness  of  sight,  nor  by 
pain  in  the  eye  or  head,  but  simply  by  an  unconquerable  feeling 
of  dislike  or  disgust,  due  to  the  mental  effort.  After  a  few  words 
which  can  be  well  understood  have  been  read,  the  book  is 
pushed  away,  and  the  head  drawn  backward  and  turned  aside; 
and  then  in  a  moment  or  two  the  patient  may  be  tempted  to 
repeat  the  effort,  but  with  the  same  result  after  a  very  few  words 
have  been  read.  The  symptom  comes  on  suddenly,  and  has 
been  usually  the  first  sign  of  the  presence  of  cerebral  disease. 
Although  in  most  of  the  cases  the  dyslexia  disappeared  in  the 
course  of  a  few  weeks,  either  permanently  or  to  recur    later  on, 

•  ArtAiv.  f.    Ptych.,   Vol    »>,    p.  276,  ami  in  hi>   monograph,  Ein<  btsondtre 
Art  dtr  WortMimtheit  (Dyslnie),  Wiesbaden,  1887. 
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yet  other  symptoms  soon  followed  its  first  onset,  such  as  head- 
ache, giddiness,  aphasia,  hemianopsia,  paralysis  of  the  tongue, 
hemianesthesia,  hemiplegia,  twitching  of  the  facial  muscles,  etc. 
Seven  or  eight  cases  are  on  record,  and  all  have  ended  fatally. 
The  lesion  was  situated,  in  all  but  one  of  those  cases  where  an 
autopsy  was  obtained,  in  the  neighborhood  of  Broca's  lobe.  In 
one  case  the  left  hemisphere  was  normal,  while  the  right  hemi- 
sphere was  extensively  diseased. 

Amnestic  color-blindness  is  a  symptom  which  is  most  prob- 
ably due  to  a  lesion  in  the  occipital  lobe,  interrupting  the  paths 
between  the  center  for  vision  and  the  speech  center.  It  has 
always  been  accompanied  by  right  homonymous  hemianopsia.  In 
this  condition  the  patient  sees  colors  and  can  recognize  them, 
and  he  can  perform  Holmgren's  tests,  but  he  is  unable  to  name 
each  color. 

Visual  hallucinations  may  occur  in  cases  of  homonymous 
hemianopsia  in  the  blind  side  of  the  field  only,  being  due  to  irri- 
tation of  the  visual-memory  center.  Homonymous  hemianopic 
hallucinations,  persisting  for  years  without  hemianopsia,  have 
alsn  been  observed.  Visual  hallucinations  also  occur  very  oc- 
casionally in  connection  with  glaucoma,  and  of  this  I  have  seen 
an  example.  Hallucinations  differ  from  illusions  in  that  the  for- 
mer are  completely  subjective,  while  the  latter  are  perverted  sen- 
sory impressions. 

Mind-blindness,  also  called  optic  amnesia,  is  a  symptom 
first  observed  by  Munk*  in  his  experiments  upon  animals.  It 
consists  in  the  loss  of  power  of  recognizing  objects,  while  the 
power  of  seeing  them  continues.  A  whip  is  seen  by  the  animal, 
but  inspires  no  terror  ;  a  tempting  morsel  is  seen,  but  excites  no 
desire.  The  symptom  was  caused  by  destruction  of  a  region  sit- 
uated chiefly  in  the  posterior  division  of  the  second  external  con- 
volution of  the  dog's  brain.  Ferriert  seems  disinclined  to  accept 
M link's  experiments.     The   symptom,  however,  has  also  been 

*  "/in  Hqraolagie  &**  '  •ro~sliirnrinde,"  Arrhivf.  Aunt,  urn/  Physiol.,  v  »nd  vi, 
pp.   l6a  anil  547.  f    Kerricr,  Functions  of tie  Hrain,  2<l  ed.,  p.  298. 


observed  in  man.  The  patient  fails  to  recognize  the  most  familiar 
objects  by  sight.  In  a  case  of  my  own,  the  patient  could  not 
recognize  his  own  wife  until  she  spoke.  There  are  two  forms 
of  mind-blindness — the  cortical  and  the  transcortical.  In  the 
former  the  lesion  is  in  the  center  for  memory,  and  the  patient 
has  lost  the  power  of  visual  imagination,  and  cannot  describe 
visual  objects  from  memory.  In  the  latter,  the  connecting  path 
between  the  center  for  vision  and  the  visual  memory  center  is 
interrupted,  and  the  patient,  though  he  can  describe  an  object 
from  memory,  is  unable  to  recognize  it  when  looking  at  it. 
Hetniannpsia  is  present  in  the  majority  of  cases  of  mind-blind- 
ness ;  and  color-blindness,  complete  or  hemianopic,  is  not  un- 
usual. The  lesion  has  been  found  in  the  occipital  lobe,  some- 
times involving  the  parietal  convolutions.  It  usually  consists 
in  hemorrhage  or  softening,  and  the  symptom  is  consequently 
sudden  in  its  onset ;  but  it  also  occurs  from  tumors.  Exhaust- 
ing illnesses,  by  reducing  the  mental  energy,  may  produce  a  con- 
dition of  mind-blindness. 

Some  authors  localize  the  center  for  visual  memory  in  the 
angular  gyrus,  whilst  others  take  for  it  the  whole  of  the  occipi- 
tal lobe,  except  the  cuneus  and  its  neighborhood. 

The  localizing  value  of  orbital  paralyses  will  be  explained  on 
p.  529. 

Part  II. 

OCULAR      DISEASES     AND     SYMPTOMS     LIABLE 
TO  ACCOMPANY  CERTAIN  DIFFUSE   OR- 
GANIC   DISEASES  OF   THE    BRAIN. 

There  are  organic  diseases  of  the  brain  which  are  not  focal, 
and  which,  as  they  attack  extensive  regions  of  the  brain  sub-, 
stance,  may  be  called  diffuse.  Under  the  same  heading  may  be 
placed  some  diseased  cerebral  states  which  we  cannot  doubt  are- 
organic,  although  their  pathology  is  as  yet  unascertained.  I 
propose  here  to  describe  the  points  of  ophthalmological  interest 
which  accompany  some  of  these  diseases. 


Disseminated  Sclerosis  of  the  Brain  and  Spinal  Cord. — 
Central  color  scotoma  is  the  must  usual  defect  of  sight  in  this 
disease,  and  in  a  few  cases  absolute  central  scotoma  is  present. 
Irregular  defects  in  the  periphery  of  the  fields — sometimes  only 
for  color — or  regular  concentric  contraction  may  be  found. 
These  defects  may  be  in  one  or  in  both  eyes  ;  they  most  com- 
monly come  on  very  rapidly,  and  they  may  get  better,  or,  alter 
a  time,  get  quite  well.  Even  complete  blindness,  lasting  as  long 
as  several  months,  may  occur  ;  but  permanent,  complete  blind- 
ness is  rare.  The  ophthalmoscopic  appearances  do  not  always 
coincide  with  the  state  of  the  vision  ;  for  with  marked  defect  of 
sight  the  fundus  oculi  may  be  normal,  or  the  vision  may  be  nor- 
mal, while  the  optic  papilla  looks  diseased,  or  botii  sight  and  oph- 
thalmoscopic appearances  may  be  abnormal.  The  most  com- 
mon ophthalmoscopic  change  is  a  not  very  intense  atropine  ap- 
pearance of  the  whole  surface  of  the  papilla,  or  its  temporal 
third  alone  may  be  affected  in  this  way.  But  in  these  latter 
cases,  where  the  temporal  third  alone  shows  atrophy,  a  central 
scotoma  is  not  necessarily  present,  nor  are  the  papillomacular 
fasciculi  in  the  nerve  diseased.  In  a  very  few  cases  optic  neuri- 
tis is  present.  The  ophthalmoscopic  changes  may  be  in  both 
eyes  or  in  only  one.  Hemianopsia  has  not  been  noted,  and 
therefore  the  defects  of  vision  are  evidently  always  due  to  disease 
in  the  optic  nerve,  and  not  in  the  chiasma  or  tract.  Uhthoff  has 
shown  that  in  disseminated  sclerosis  there  may  be  disease  in  the 
trunk  of  the  optic  nerve,  without  any  abnormal  ophthalmoscopic 
appearances  or  defect  of  sight.  Sometimes  defects  of  vision  and 
ophthalmoscopic  changes  precede  all  other  symptoms  by  long 
periods,  or  they  appear  in  the  very  early  stages  of  the  disease  ; 
but  more  commonly  they  do  not  come  on  until  other  symptoms 
have  been  present  for  some  time. 

Isolated  paralyses  of  orbital  muscles,  nuclear  paralysis,  and 
nystagmus  arc  derangements  of  the  oculomotor  apparatus, 
which  are  liable  to  be  present  in  disseminated  sclerosis.  Marked 
exterior  ophthalmoplegia  is  rare  ;  but  the  [jaralyses  of  nuclear 
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iiny in,  of  which  there  can  be  no  doubt,  are  loss  of  conjugate 
motion  to  one  or  other  sitle,  and  defective  power  of  convergence. 
Nystagmus  is  present  in  about  50  per  cent,  of  the  cases,  and  is 
either  of  the  ordinary  kind  or  consists  merely  in  nystagmic 
Uvitchings,  more  particularly  at  the  extreme  lateral  positions 
of  the  eyeballs.  Very  slight  twitchings  in  these  extreme  posi- 
tions are  of  no  import,  as  they  occur  even  in  the  healthy  state. 
As  true  nystagmus  is  an  uncommon  symptom  in  other  diseases 
of  the  general  nervous  system,  it  is  of  value  in  this  diagnosis. 
Nystagmic  twitchings,  while  they  do  occur  in  other  general  nerv- 
ous diseases,  are  more  common  in  disseminated  sclerosis  than 
in  any  other  of  these  diseases. 

Disseminated  sclerosis  in  its  earl)-  stages  is  apt  to  be  mistaken 
for  hysteria,  owing  to  the  presence  of  such  symptoms  as  transi- 
tory loss  of  power  in  limbs,  aphonia,  convulsive  seizures,  hysteri- 
cal manner,  and  so  on,  and  here  the  eye-symptoms  may  come 
to  our  aid.  In  hysteria  the  ophthalmoscopic  appearances  are 
normal  ;  the  fields  of  vision,  if  deranged,  are  contracted,  central 
scotoma  being  rare,  and  when  the  fields  are  contracted  the  color 
boundaries  often  do  not  recede  in  their  regular  order — the  field 
for  red,  for  example,  may  be  wider  than  that  for  the  other  colors. 
In  hysteria,  again,  it  may  be  found  impossible  to  examine  the 
color  fields  at  all,  all  colors  being  named  dark  or  black  ;  and, 
finally,  oculomotor  disturbances  rarely  occur. 

Diffuse  Sclerosis  of  the  Brain. — In  some  rare  cases  of  this 
disease  headache,  vomiting,  and  double  optic  neuritis  may  lead 
to  the  diagnosis  <>f  cerebral  tumor,  an  error  in  diagnosis  which, 
with  our  present  knowledge,  it  is  impossible  to  avoid,  unless 
there  be  also  focal  symptoms  that  would  point  with  certainty  to 
a  tumor.  The  mistake  will  not  often  occur,  as  the  cases  here 
indicated  are  exceedingly  rare. 

General  Paralysis  of  the  Insane. — Derangements  of  the  in- 
trinsic muscles  of  the  eyeball,  orbital  paralyses,  atrophy  of  the 
optic  disc,  and  mind-blindness  are  the  eye-symptoms  which  may 
be  found  in  this  disease. 
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The  Pupil,  etc. — The  pupils  are  usually  contracted  in  the  early 
stages,  and  dilated  at  later  periods.  An  early  symptom  is 
slight  inequality  in  the  pupils,  with  somewhat  sluggish  reaction 
of  the  wider  one,  and,  also  at  an  early  period,  there  is  apt  to  be 
loss  of  the  pupil-reflex  to  sensory  stimuli.  Later  on  the  larger 
pupil  does  not  react  to  light  at  ail,  while  its  fellow  does  so 
normally,  and  sight  is  good.  The  so-called  paradoxical  pupil- 
symptom  is  an  early  augury  of  coming  paralysis,  and  consists  in 
this,  that  when  a  strong  beam  of  light  is  thrown  into  the  eye 
with  the  focal  illumination  the  pupil  at  first  contracts  fairly  well, 
then  dilates  slightly,  contracts  again,  and  after  a  few  such  oscil- 
lations finally  dilates  widely,  although  the  strong  light  still  shines 
into  the  eye.  The  Argyll  Robertson  pupil  is  only  found  in 
some  cases,  and  then  usually  in  the  late  stages,  but  it  docs  occa- 
sionally present  itself  in  the  initial  stages.  Sometimes  the  pupil 
is  irregular  in  shape. 

Paralyses  ef  Orlrittil  Muscles. — These  are  of  rarer  occurrence 
than  paralysis  of  the  pupil  ;  but  the  third  and  sixth  nerves  are 
occasionally  paralyzed  even  in  the  early  stages,  and  in  these 
stages,  too,  ptosis,  and  transient  nystagmus  and  twitchings  of 
the  eyelids  may  be  seen. 

Optic  Atrophy. — This  is  rare  in  general  paralysis,  and  is  then 
seen  for  the  most  part  in  the  late  stages.  Hut  it  has  sometimes 
come  on  in  a  very  early  period,  and  has  even  preceded  every 
other  symptom  by  several  years. 

Mimi-bliiuiiifss  occurs  in  cases  of  general  paralysis,  usually  in 
the  advanced  stages. 

Meningitis. — Inflammation  of  the  cerebral  meninges,  of  what- 
ever form,  and  whether  at  the  base  or  on  the  convexity  of  the 
brain,  is  liable  to  be  accompanied  by  optic  neuritis.  When  the 
meningitis  is  at  the  base,  ocular  paralyses,  pain,  or  anesthesia  of 
regions  supplied  by  the  fifth  nerve,  and  defects  in  the  fields  of 
vision  from  pressure  on  the  optic  tracts  or  commissure  may  be 
found. 

Aiiitc    Tubercular   Meningitis. — In  a  small  percentage  of  the 
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cases  of  this  form  of  meningitis  miliary  tubercles  in  the  choroid 
are  present.  Optic  neuritis  is  more  common  than  in  any  other 
form  of  meningitis,  as  are  also  orbital  paralyses,  in  consequence 
of  the  tendency  of  this  form  to  attack  the  base  of  the  brain. 

Cerebrospinal  Meningitis. — Kye-symptoms  are  often  present, 
both  in  the  epidemic  and  sporadic  forms  of  this  disease.  Swell- 
ing of  the  eyelids,  conjunctivitis,  ami  photophobia  are  frequent 
even  in  the  early  stages.  The  pupils  may  be  unequal,  contracted, 
or  dilated.  There  may  be  ulceration  of  the  cornea,  parenchy- 
matous keratitis,  or  deep  purulent  infiltrations.  Retinitis  and 
plastic  iridochoroiditis,  followed  by  retinal  detachment,  may  be 
found,  or  there  may  be  purulent  iridochoroiditis,  with  purulent 
infiltration  of  the  vitreous  humor,  going  on  to  panophthalmitis. 
If  the  fundus  can  be  examined,  optic  neuritis  or  neuro-retinitis 
will  often  be  seen,  or  thrombosis  of  the  central  vein,  with  retinal 
hemorrhages.  Kach  epidemic  of  cerebro-spinal  meningitis  is  apt 
to  be  associated  with  some  one  of  these  conditions  as  its  special 
type  of  eye-affection.  The  eye-affections  in  cerebro-spinal  men- 
ingitis then  arc  very  grave  ;  but  some  of  the  cases  of  iridocho- 
roiditis do  recover,  with  retention  of  good  sight. 

Traumatic  Meningitis. — Falls,  and  blows  on  the  head  which 
do  not  fracture  the  skull,  are  held  by  many  to  be  capable  of 
causing  meningitis  ;  and  occasionally  the  inflammatory  process, 
reaching  the  optic  nerve,  creeps  down  it  to  the  optic  papilla, 
where  it  may  be  diagnosed  with  the  ophthalmoscope. 

Hydrocephalus. — Well-marked  papillitis  or  neuritic  atrophy 
is  sometimes  found  in  congenital  hydrocephalus,  or  in  the 
hydrocephalus  which  makes  its  appearance  in  infancy,  and  it 
would  probably  be  more  common  but  for  the  compensation  for 
the  increased  intracranial  pressure  which  distension  of  the  sutures 
and  fontanclles  must  provide.  In  the  acquired  hydrocephalus 
of  later  life,  optic  neuritis  passing  over  to  optic  atrophy  is  the 
rule,  and  such  cases  may  closely  simulate  an  intracranial  tumor 
in  all  their  other  symptoms  as  well.  Bitemporal  hemianopsia  is 
apt  to  be  present,  owing  to  pressure  on  the  optic  commissure  by 
the  distended  floor  of  the  third  ventricle. 
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Infantile  Paralysis. — Hemianopsia  has  been  noted  in  a  very 
few  cases  of  this  affection  ;  and  papillitis,  with  some  orbita] 
paralysis,  has  also  been  seen,  but  usually  there  are  no  cy<  - 
symptoms. 

Paralysis  Agitans,  or  Parkinson's  Disease. — In  some  cases 
a  fine  vibratory  tremor  may  be  noticed  along  the  margin  of  the 
upper  lid,  especially  when  the  eyes  are  closed,  and  the  lids  will 
be  found  to  be  unusually  rigid  on  an  attempt  being  made  .it 
passive  opening  of  them.  The  slowness  of  muscular  action  in 
other  parts  does  not  affect  the  motions  of  the  eyeballs.  If  a 
patient  be  called  on  to  look  in  any  direction,  the  eyes  are 
instantly  turned,  while  the  head  slowly  follows  them. 

Encephalopathia  Saturnina. — Even  in  the  milder  cases, 
transient  hemianopsia  or  amaurosis,  which  may  last  for  several 
hours,  is  sometimes  met  with.  There  need  he  no  renal  disease, 
and  the  visual  defect  must  be  taken  as  the  result  of  the  lead- 
poisoning  on  the  brain.  In  those  cases  in  which  acute  cerebral 
disturbance  sets  in  (convulsions,  delirium,  coma)  it  is  often 
attended  by  optic  neuritis,  with  considerable  swelling  of  the 
disc,  and  retinal  hemorrhages. 

Sometimes  the  fields  are  contracted  without  ophthalmoscopic 
appearances,  as  in  hysteria.  The  pupils  may  be  unequal.  As 
headache,  vomiting,  and  convulsions  are  symptoms  of  bad  cases 
of  lead-poisoning,  it  is  evident  that  when  intense  optic  neuritis  is 
added,  the  diagnosis  between  this  disease  and  cerebral  tumor 
has  to  be  considered.  The  characteristic  blue  line  on  the  gums, 
anemia,  colic,  constipation,  drop  wrist,  and  lead  in  the  urine  are 
the  aids  to  the  diagnosis,  along  with  the  previous  history  and 
the  patient's  occuation. 

Epilepsy. — A  visual  aura  is  more  common  than  any  other 
special  sense  aura  in  idiopathic  epilepsy.  It  may  take  the  form 
of  subjective  sensations  of  lights,  color,  flames,  megalopsia  or 
micropsia,  etc.;  or  visual  hallucinations  may  occur;  or  there 
may  be  simple  homonymous  hemianopsia.  Where  epilepsy  is 
due  to  organic  brain   disease  a  visual  aura,  occurring  always  in 
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homonymous  sides  of  the  fields,  is  important  as  indicating  the 
occipital  lobe  as  the  region  of  the  brain  in  which  the  discharge 
originates.  At  the  onset  of  an  epileptic  fit  there  is  often  conju- 
gate lateral  deviation  of  the  eyes  to  the  opposite  side  of  the  body 
from  that  on  which  the  convulsions  commence,  with  rotation  of 
the  head  in  the  same  direction,  while  subsequently  the  eyes  may 
suddenly  be  turned  In  the  opposite  direction.  The  condition  of 
the  pupils  vary,  often  even  in  one  and  the  same  fit.  At  the  onset 
they  are  usually  normal  or  contracted  ;  but  during  the  tonic 
spasm  they  become  dilated,  and  remain  so  until  consciousness 
returns.  The  pupillary  light-reflex  is  lost — a  point  of  importance 
in  the  diagnosis  of  a  true  epileptic  fit  from  an  hysterical  attack, 
in  which  latter  it  is  retained.  After  a  fit,  rapid  changes  in  the 
size  of  the  pupil  may  sometimes  be  seen,  and  these  are  valuable 
as  evidence  of  the  fit  having  been  a  genuine  one.  The 
ophthalmoscopic  appearances  during  a  fit  vary  in  different  cases. 
In  tone  they  are  normal,  in  others  there  is  marked  pallor  of  the 
disc  and  contraction  of  the  blood-vessels,  and,  again,  in  others 
the  papilla  is  hyperemic  and  the  retinal  veins  enlarged.  Optic 
neuritis  and  optic  atrophy  do  not  belong  to  epilepsy,  and,  if 
found,  they  can  be  regarded  only  as  complications.  Between 
attacks  the  fundus  may  be  normal  ;  but  it  is  not  unusual  to  find 
a  high  degree  of  hyperemia  of  the  retina  and  papilla,  which  may 
continue  for  some  days  or  hours,  or  may  even  become  chronic. 
The  WvUU  of  vision  after  a  fit,  and  sometimes  as  a  permanent 
state,  are  concentrically  contracted  ;  or  there  may  be  color- 
blindness, and  the  central  acuteness  of  vision  may  be  reduced. 
The  state  of  the  fields  is  a  valuable  aid  in  the  detection  of  simu- 
lation. Transitory  amblyopia  (migraine,  scotoma,  etc.)  is  more 
frequent  in  connection  with  epilepsy  than  under  any  other  con- 
dition. It  may  precede  the  true  attack  by  years,  or  it  may 
occur  with,  or  for  an  hour  or  so  before,  the  fits,  or  it  may  be 
substituted  for  them.  Inasmuch  as  this  transitory  amblyopia  is 
often  attended  by  disturbances  in  speech,  in  the  intelligence,  or 
by    passing   paralysis,  and   .is  both  eyes  are  usually  attacked  by 


it,  frequently  in  the  form  of  homonymous  hemianopsia,  it  is  ob- 
vious that  its  cause  resides  in  the  visual  cortex.  Occasionally 
the  blindness  is  monocular,  and  must  then  be  referred  to  disturb- 
ance in  the  circulation  of  the  retina  or  optic  nerve.  It  is  held  by 
some  authorities  that,  given  a  predisposition  to  epilepsy,  irreg- 
ularities in  refraction  may  at  times  prove  the  exciting  cause 
of  the  disease,  and  that  cases  of  epilepsy  occur  in  which  the 
attack  is  induced  by  the  undue  strain  put  upon  the  muscular 
apparatus  of  the  eye  by  reason  of  an  abnormality  of  refraction. 
They  also  hold  that,  if  correcting  glasses  be  worn  by  t! 
patients  at  a  sufficiently  early  period,  the  fits  will  cease,  or  at 
least  in  a  considerable  proportion  of  the  cases.  Further  investi- 
gations on  this  subject  are  required,  especially  as  concerns  the 
permanence  of  cures. 

Chorea. — It  is  probable,  I  think,  that  in  some  cases  at  least, 
of  this  affection,  cerebral  embolism  may  be  taken  as  the  cause. 
Several  instances  of  embolism  of  retinal  vessels  have  been  seen 
in  immediate  connection  with  the  onset  of  chorea.  In  chorea 
the  eyes  participate  in  the  irregular  jerky  motions,  and  the  spasm 
may  be  so  unequal  in  the  two  eyes  as  to  cause  brief  diplopia  ; 
although,  not  being  constant,  it  is  little  heeded  by  the  patient-, 
and  is  rarely  mentioned  by  them. 

Part  III. 

OCULAR  DISEASES  AND  SYMPTOMS  LIABLE    TO 

ACCOMPANY  CERTAIN   DISEASES  AND 

INJURIES  OF  THE  SPINAL  CORD. 

Tabes  Dorsalis. — Amongst  the  ocular  complications  to 
found  in  this  disease,  atrophy  of  tin-  optk  nerve  is  the  most  serious. 
It  occurs  in  about  20  per  cent,  of  the  cases,  and  commences 
more  frequently  in  the  preataxic  period  than  subsequently. 
Rardy  it  is  the  first  symptom,  preceding  all  spinal  symptoms  by 
from  two  to  twenty  years,  and  it  does  sometimes  commence  in 
the  later  stages  of  locomotor  ataxia.  Coming  on  in  the  pre- 
ataxic stage,  optic  atrophy  seems  very  often  to  have,  as  Bene- 
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dikt  first  pointed  out,  a  favorable  influence  on  the  spinal  disease, 
the  spinal  symptoms  already  existing  becoming  ameliorated  or 
disappearing,  while  the  further  progress  of  the  disease  is  retarded 
or  averted.  It  is  indeed  rare  for  tabetic  patients  who  go  blind 
at  an  early  stage  of  the  disease  tu  become  ataxic  later  ;  but  if 
the  ataxia  is  once  well  marked,  it  does  not  improve  with  a  sub- 
sequent development  of  optic  atrophy.  It  sometimes  occurs 
that  the  onset  of  optic  atrophy  in  one  eye  precedes  that  in  the 
other  by  a  long  interval,  even  by  many  years  ;  but  usually  the 
eyes  are  affected  simultaneously  or  with  a  very  short  interval. 
The  relation  between  the  optic  atrophy  and  the  spinal  disease  is 
not  as  yet  well  understood.  The  atrophy  is  probably  merely  a 
manifestation  of  a  diseased  process  in  the  optic  nerve,  similar  to 
that  which  attacks  the  posterior  columns  of  the  cord. 

Paralysis  a/i,/  Ataxia  of  the  Orbilal  Miisc/ts. — Paralyses  of 
orbital  muscles  in  locomotor  ataxia  occur  in  about  30  per  cent, 
of  the  cases.  They  usually  appear  in  the  preataxic  stage,  and 
even  as  an  initial  symptom,  and  are  of  two  kinds — namely,  the 
transient  paralysis,  which  lasts  a  few  days  or  weeks,  and  may 
recur;  and  the  permanent  paralysis  of  one  or  two  muscles. 
Diplopia  is  produced  by  these  paralyses,  and  is  often  the  symp- 
tom which  first  induces  the  patient  to  see  his  doctor.  The  sixth 
nerve  is  the  one  most  commonly  paralyzed  ;  but  the  third  nerve 
is  also  often  paralyzed,  including  the  branch  to  the  levator 
palpebral,  with  resulting  ptosis.  Loss  of  power  of  convergence 
is  often  present  in  commencing  tabes,  and  double  exterior  oph- 
thalmoplegia, as  well  as  double  sixth-nerve  paralysis,  is  some- 
times seen  ;  and  there  can  be  no  doubt  but  that  all  these  three 
conditions,  and  probably  also  some  of  the  other  oculomotor 
disturbances  in  tabes,  are  of  nuclear  origin.  Hut  the  orbital 
nerves  may,  it  is  found,  undergo  atrophy  without  their  nuclei 
being  altered,  and  probably,  therefore,  some  of  the  ocular 
paralyses  here  are  due  to  peripheral  neuritis. 

( )cular  ataxia  is  another  not  infrequent  symptom  in  tabes.  It 
is  sometimes  erroneously  called   nystagmus;  but  nystagmus  is  a 


constant  oscillatory  motion  of  the  eyeballs,  both  while  the  eyes 
are  at  rest  and  when  they  arc  looking  at  an  object,  and  is  ex- 
tremely rare  in  tabes.  In  ocular  ataxia,  so  long  as  the  eyes  are 
at  rest,  there  is  no  oscillation  or  twitching ;  but  as  soon  as  an 
object  is  carefully  looked  at,  and  especially  if  followed  when  in 
motion,  and  more  particularly  at  the  end  of  the  latter,  a  slight 
twitching  of  the  eyeballs  is  seen.  It  may  be  found  in  any  si 
of  tabes. 

Pupillary  Alterations. — Myosis  is  the  usual  state  of  the  pupil 
in  tabes,  and  is  held  to  be  due  to  paralysis  of  the  pupil-dilating 
fibers  from  disease  in  the  front  part  of  the  aqueduct  of  Sylvius 
The  myosis  is  often  extreme,  or  "  pin-hole,"  as  it  is  then  termed  ; 
yet  the  pupil  may  react  to  light  and  on  convergence.  The  pupil 
may  be  of  normal  size  in  tabes  ;  but  mydriasis,  except  as  part  of 
a  third-nerve  paralysis,  is  rare.  Again,  both  in  the  early  and 
later  stages  the  pupils  may  be  of  different  si/.es. 

The  Argyll  Robertson  pupil  is  an  important  symptom  of 
tabes.  It  consists  in  tin's,  that  the  pupil,  although  as  a  rule  con- 
tracted, does  not  respond  to  the  stimulus  of  light  by  further 
contraction,  or,  if  so,  but  slightly,  yet  does  become  more  con- 
tracted on  convergence  of  the  visual  axes  (or  on  accommoda- 
tion). Myosis  need  not  necessarily  be  present  with  the  Argyll 
Robertson  pupil  ;  the  pupil  may  be  of  normal  size  or  dilated. 
The  symptom  is  one  of  those  most  regularly  found  in  tabes.  It 
is  often  an  early  or  initial  symptom,  and  it  continues  through  all 
the  stages  of  the  disease.  It  is  occasionally  present  in  one  eye 
only,  and  is  sometimes  quite  wanting. 

Neither  the  Argyll  Robertson  pupil  nor  primary  optic  atrophy 
occurs  in  peripheral  neuritis,  a  disease  which  is  liable  to  be 
sometimes  mistaken  for  tabes. 

Paralysis  of  accommodation  without  paralysis  of  the  sphincter 
iridis  is  a  rare  symptom  in  tabes.  It  is  more  common  in  the  late 
than  in  the  early  stages. 

Narrowing  of  the  palpebral  fissure,  due  to  a  slight  drooping  of 
the  eyelids,  hardly  to  be  tailed  ptosis,  sometimes  occurs  in  t.; 


the 
or  p 


SPINA!    DISEASE  487 

along  with  the  myosis.  It  is  held  to  be  due  to  paralysis  of  the 
sympathetic  (sympathetic  ptosis),  is  usually  binocular,  and  the 
frequency  of  its  occurrence  increases  as  the  disease  advances. 

Ttvitchings  in  the  orbicularis  muscle  for  some  moments  after 
closure  of  the  eyelids  may  sometimes  be  observed  in  tabes.  Simi- 
lar twitchings  may  occasionally  be  seen  in  some  other  nervous 
diseases,  and  even  in  health,  but  less  well  marked.  Probably 
their  marked  character  in  tabes  is  due  to  very  slight  facial 
paralysis,  and  the  consequent  imperfect  power  of  closing  the 
eyelids. 

Epiphora  is  stated  by  some  authors  to  be  not  rare  in  tabes  ; 
but  others  deny  this,  and  I  have  not  myself  observed  it  to  be  so. 

Reduction  of  intraocular  tension  is  a  symptom  in  tabes  to  which 
.as  yet  Bcrger  alone  has  drawn  attention.  lie  found  it  present 
in  thirty-five  out  of  one  hundred  and  nine  cases  examined. 

Hereditary  ataxia  (Friedreich's  disease)  has  few  eye-symp- 
toms, a  fact  of  some  diagnostic  importance.  Ataxic  nystagmus, 
as  Friedreich  pointed  out,  is  the  only  one  which  occurs  with  any 
constancy.  Optic  atrophy  is  of  such  rare  occurrence  in  the  dis- 
ease that  it  can  hardly  be  reckoned  as  one  of  its  symptoms. 
Paralyses  of  orbital  muscles  do  not  occur,  nor  does  any  pupil- 
symptom. 

Myelitis. — Apart  from  the  inflammation  of  its  meninges  (cere- 
brospinal meningitis),  of  which  1  have  already  spoken,  acute  in- 
flammation of  the  cord  may  be  associated  with  optic  neuritis. 
The  optic  nerve  seems  usually  to  become  inflamed  before  the 
spinal  cord,  but  the  myelitis  may  precede  the  optic  neuritis,  or 
optic  nerve  and  spinal  cord  may  be  simultaneously  attacked. 
The  relation  of  the  optic  neuritis  and  myelitis  to  each  other  is, 
doubtless,  nothing  more  than  that  each  is  a  manifestation  of  the 
presence  in  the  system  of  one  and  the  same  toxic  influence, 
whatever  it  may  be.  Rheumatism,  epidemic  influenza,  and 
syphilis  are  amongst  the  causes  assigned  in  some  cases,  while  in 
others  no  cause  could  be  assigned.  If  the  cervical  portion  of 
the  cord  is  inflamed,  pupillary  symptoms — irritation  mydriasis 
or  paralytic  myosis — are  apt  to  be  present. 


Syringomyelia,  and  Morvan's  Disease. — One  eye-symp- 
tom is  common  to  both  of  these  diseases  (which  are,  indeed 
held  by  many  to  be  one  and  the  same  disease) — namely,  a 
concentric  contraction  of  the  field  of  vision  without  ophthalmo- 
scopic changes.  It  is  not  quite  certain  whether  this  abnormality 
of  the  field  is  due,  at  least  sometimes,  to  attendant  hysteria,  or 
is  always  a  symptom  of  the  organic  disease  as  such.  Inequality 
of  the  pupil  has  sometimes  been  noted. 

Myotonia  Congenita  (Thomsen's  Disease). — In  some  cases 
of  this  rare  disease  the  external  musculature  of  the  eyes  affords 
symptoms,  although  the  intrinsic  muscles  are  never  disordered. 
The  opening  and  closing  of  the  eyelids  may  be  difficult — they 
cannot  be  closed  or  opened  at  one  stroke,  successive  jerky 
motions  being  required  to  effect  closure  or  opening.  As  in 
Graves'  disease,  when  the  eyes  are  open  the  upper  lid  is  apt  to 
be  retracted,  and  the  upper  lid  does  not  readily  follow  the  down- 
ward motions  of  the  eyeball.  Transitory  amblyopia,  or  even 
amaurosis,  has  been  noted  in  some  cases. 

Acute  Ascending  Paralysis  (Landry's  Disease). — Eye- 
symptoms  are  rare  in  this  disease,  but  there  may  be  paralysis 
of  some  of  the  orbital  muscles,  paralysis  of  accommodation, 
mydriasis,  or  loss  of  the  light-reflex. 

Injuries  of  the  Spinal  Cord. — The  condition  which  used  to 
be  known  as  railway  spine,  but  which  is  now  better  styled  trau- 
matic neurosis,  and  is  due  to  mental  shock  rather  than  to  organic 
lesions  of  the  brain  and  spinal  cord,  is  accompanied  frequently 
by  certain  functional  eye-symptoms,  of  which  the  chief  one  is  a 
contraction  of  the  field  of  vision  similar  to  that  found  in  some 
Cases  of  hysteria.  In  those  much  rarer  cases  of  organic  injury 
to  the  cord,  or  of  myelitis,  or  of  hemorrhage  in,  or  inflamma- 
tion of,  its  membranes,  following  on  railway  and  other  accidents, 
organic  eye-disease  seldom  results,  although  optic  neuritis  and 
optic  atrophy  used  to  be  held  to  be  frequent  consequences  of 
these  injuries.  If  the  lesion  be  in  the  lower  cervical  region  of 
the  cord,  the  pupils  are  apt  to  be  contracted  from  sympathetic 
paralysis. 


NERVOUS  AMBLYOPIA,  OR  NERVOUS 
ASTHENOPIA. 

We  find  nervous  amblyopia,  or  nervous  asthenopia,  for  the  most 
part  in  connection  with  three  functional  disorders  of  the  nervous 
system — namely,  neurasthenia,  hysteria,  and  traumatic  neurosis. 
Many  observers,  it  is  true,  hold  that  these  three  conditions  ought 
to  be  regarded  and  treated  of  as  hysteria,  that  the  term  neuras- 
thenia is  quite  superfluous,  while  traumatic  neurosis  is  merely 
hysteria  caused  by  shock.  This  is  not  the  place  to  enter  into  a 
discussion  on  this  question  ;  anil  it  is  only  necessary  to  say  that 
while  these  various  states  of  the  nervous  system  are  admitted 
on  all  hands  to  have  much  in  common,  and  also  to  merge  in- 
sensibly into  each  other,  yet  typical  cases  of  each  are  sufficiently 
differentiated  to  make  it  justifiable  and  convenient  for  the  present 
to  retain  all  three  in  our  minds  as  separate  clinical  entities. 

It  may  in  general  be  stated  that  neurasthenia  is  abnormal  sus- 
ceptibility of  the  system  to  fatigue  from  mental  or  bodily  exer- 
ti> hi  ;  while  in  hysteria  the  symptoms  depend  upon  idea,  the 
essence  of  hysterical  conditions  being  that  ideas  too  easily  excite 
abnormal  changes  in  the  organism. 

The  defects  of  vision  which  accompany  these  disorders  are, 
like  all  their  other  symptoms,  purely  functional — i.s.,  they  do 
not  depend  on  any  organic  disease  in  the  retina  or  other  portions 
of  the  visual  apparatus,  but  merely  upon  derangement  of  the 
functions  of  these  parts.  Consequently,  there  are  no  ophthal- 
moscopic changes  in  the  fundus  oculi. 

In  the  following  the  derangements  of  vision  most  liable  to  be 
found  in  each  condition  will  be  pointed  out,  but  here  it  is  desir- 
able in  the  first  instance  to  state  them  in  a  general  way.  Com- 
plete blindness  of  one  or  both  eyes  may  be  found,  but  is  rare  ; 
a  diminished,  but  fluctuating,  acutcness  of  vision  is  more  common, 
the  effort  or  desire  to  see  well  being  often  the  signal  for  the 
41 


acuteness  of  vision  to  fall,  or  objects  disappear  from  sight  if 
looked  at  long.  Attacks  of  defective  sight,  too,  may  come  on 
suddenly  without  any  provocation,  accompanied  by  positive 
scotomata,  and  may  last  for  some  minutes.  But  the  most  re- 
markable, important,  and  characteristic  symptom  is  concentric 
contraction  of  the  fields  of  vision.  It  is  almost  always  necessary, 
in  order  to  ascertain  the  presence  of  this  symptom,  to  examine 
tin.  fields  with  the  perimeter — no  rougher  method  will  answer — 
and  it  is  most  important  to  use  a  test-object  of  not  more  than  5 
mm.  square.  Concentric  contraction  of  the  fields  is,  we  know, 
a  symptom  in  optic  atrophy  and  in  glaucoma  ;  but,  while  in  those 
diseases  the  contraction  usually  advances  with  more  or  less  deep 
reentering  angles  directed  toward  the  fixation-point,  in  nervous 
amblyopia  the  contraction  is  about  equal  in  degree  in  each  meri- 
dian, and  hence  the  seeing  portion  of  the  field  which  is  left  pre- 
sents a  somewhat  circular  shape.  This  shape  of  the  field,  with 
normal  ophthalmoscopic  appearances,  is  pathognomonic  of  the 
condition.  The  contraction  may  be  but  slight,  or  it  may  approach 
to  within  io°  or  5°  of  the  fixation-point.  It  is  almost  invariably 
present  in  both  eyes,  but  it  is  often  much  more  marked  in  one 
eye  than  in  the  other. 

Associated  sometimes  with  this  concentric  contraction,  and 
sometimes  without  it,  is  a  phenomenon  known  as  the  fatigue 
field.  It  consists  in  this,  that  if  the  test-object  be  brought  from 
the  periphery  toward  the  fixation-point  in  each  meridian  success- 
ively, it  will  be  found  that  the  outside  limit  of  the  field  is  nearer 
the  fixation-point  on  each  successive  meridian  examined,  without 
regard  to  the  part  of  the  field  in  which  the  examination  is  com- 
menced ;  or,  if  the  test-object  be  brought  in  the  horizontal 
meridian  from  the  periphery  on,  say,  the  temporal  side  across 
the  field  until  it  disappears  on  the  nasal  side,  and  the  points  of 
entrance  and  of  exit  noted,  and  the  object  be  immediately  carried 
back  on  the  same  meridian  until  it  disappears  on  the  nasal  side, 
and  the  entrance  and  exit  again  noted,  anil  this  maneuver  rt 
peated  five  or  six   times,  should  fatigue  be  present,  it  will  be 
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shown  by  the  points  of  entrance  and  exit  coming  nearer  and 
nearer  to  the  fixation-point  on  each  journey — in  short,  the  field 
is  becoming  more  and  more  contracted.  This  method  of  taking 
the  field  in  these  cases  has  been  proposed  by  Wilbrand,*  and  is 
useful,  too,  as  showing  whether  at  the  beginning  there  is  any 
concentric  contraction  of  the  field. 

These  two  modes  of  examination  are  practically  the  same  ;  and 
the  reason  for  the  form  of  fields  they  are  intended  to  bring  out 
is,  that  the  longer  in  each  case  the  examination  is  continued  the 
more  fatigued  does  the  nervous  visual  apparatus  (be  it  cerebral 
center,  or  retina,  or  both)  become,  and  this  exhaustion  is  most 
marked  in  the  periphery  of  the  field.  In  the  normal  state  the 
boundary  of  the  field  is  not  much  affected  by  the  length  of  the 
examination.  Ring-form  and  island-like  defects  in  various  parts 
of  the  field,  and  which  come  and  go,  are  recognized  as  functional 
defects,  and  cannot  be  confused  with  the  continuing  central  sco- 
toma of  toxic  amblyopia  due  to  disease  in  the  papillo-macular 
fibers.  In  addition  to  the  defective  sight,  or  contraction  of  the 
fields,  or  fleeting  scotomata,  there  are  often  other  eye-symptoms 
present,  such  as  weakness  of  accommodation,  or  of  the  internal 
recti,  or  some  derangement  of  the  fifth  or  facial  nerve. 

While  functional  derangements  of  vision,  as  distinguished  from 
those  due  to  organic  disease,  are  what  are  here  under  considera- 
tion, yet  it  is  very  necessary  to  mention  that  visual  defects  due  to 
organic  disease  may  sometimes  be  aggravated  by  functional 
blindness.  In  tabes  with  optic  atrophy,  for  instance,  the  contrac- 
tion of  the  field  may  become  suddenly  increased  with  the  occur- 
rence of  some  mental  worry  or  intercurrent  general  illness,  and 
become  restored  again  to  its  former  dimensions  with  the  return 
to  a  calmer  state  of  mind  or  to  improved  health.  In  homony- 
mous hemianopsia  there  is  often  a  peripheral  contraction  in  the 
seeing  side  of  the  field,  which  can  only  be  due  to  diminished 
functional  activity  in  the  opposite  side  of  I  lie  brain  from  that  in 
which  the  disease  is  situated. 
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In  the  three  disorders  of  the  nervous  system  mentioned,  tin 
symptoms  may  in  a  given  case  remain  confined  to  the  nerves  which 
are  associated  with  the  various  functions  of  the  eye;  but  this  is 
rare.  It  is  more  common  to  find  also  symptoms  provided  by 
the  derangement  of  functions  in  other  parts  of  the  nervous 
system. 

Nervous  Amblyopia  in  Neurasthenia. — School-children, 
and  those  of  that  age,  are  very  liable  to  become  neurasthenic. 
They  are  brought  to  the  physician  with  the  complaints  that  the 
sight  is  confused  ;  that  print  disappears  as  they  look  at  it  ;  that 
reading  causes  the  eyes  to  smart  and  run  over  water,  and  that  it 
brings  on  headache.  If  the  patient  be  required  to  read  aloud  he 
sunn  stops,  complaining  that  the  words  are  running  into  each 
other,  and  the  book  is  then  brought  closer  to  the  eyes ;  then  a 
few  more  words  are  read,  and  the  book  is  brought  still  closer, 
until,  finally,  it  is  nearly  in  contact  with  the  nose ;  and  then 
further  attempts  to  see  are  made  by  twisting  the  head  about, 
turning  the  book  toward  the  light,  frowning,  and  so  on.  Obvi- 
ously, what  causes  this  difficulty  in  reading  is  a  rapid  exhaustion 
of  the  accommodation.  Insufficiency  of  the  internal  recti  is  also 
often  present,  and  would  contribute  to  the  difficulty  of  use  for 
near  work.  The  eyes  are  often  emmetropic,  and  the  amplitude 
of  accommodation  is  normal.  Examination  of  the  fields  will 
often  discover  them  to  be  concentrically  contracted,  and  the 
fatigue  field,  too,  is  frequently  present.  With  these  asthenic 
symptoms  there  are  often  symptoms  of  exalted  sensibility  of  the 
visual  apparatus,  such  as  photopsia  (bright  spots,  colored  balls, 
glittering  surfaces,  etc.,  before  the  eyes),  a  prolonged  continu- 
ance of  the  .ifter-imagcs  of  objects,  increased  sensitiveness  to 
daylight,  and  still  more  so  to  artifieial  light,  and  visual  hallucina- 
tions (heads,  animals,  passing  shadows,  etc.).  In  the  neuras- 
thenia of  school-children,  eye-symptoms  often  predominate,  but 
other  nervous  symptoms  are  nearly  always  present,  such  as  hal- 
lucinations of  hearing,  states  of  uncalled-for  joyous  excitement, 
or  of  mental  depression,  or  of  irritability  of  temper.     Vertigo,  a 
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tendency  to  weep,  some  loss  of  memory,  and  insomnia  may  all, 
or  any  of  them,  be  present.  The  patellar  reflex  is  usually  in- 
creased. Patches  of  diminished  sensation  may  be  found  here 
and  there  over  the  surface  of  the  body,  although  completely 
anesthetic  pitches,  or  hemianesthesia,  are  rare. 

In  school-children,  complaints  of  difficulty  in  reading  suggest 
malingering  in  many  instances,  but  it  is  not  wise  to  adopt  this 
view  without  good  grounds  for  it.  An  examination  of  the  fields 
may  set  the  question  at  rest,  for  neither  the  concentrically  con- 
tracted field  nor  the  fatigued  field  can  be  malingered. 

The  neurasthenia  of  adults  manifests  itself,  so  far  as  eye- 
symptoms  are  concerned,  less  in  the  use  for  near  work  than  is 
the  case  with  school-children.  In  them,  moreover,  the  contrac- 
tion of  the  fields  is  usually  slight,  while  the  fatigue  field  is  well- 
marked.  These  patients  come  complaining  of  unpleasant  and 
painful  sensations  in  and  around  the  eye,  such  as  creeping  sensa- 
tions and  boring  pains  in  the  orbit,  stabbings  in  the  eyeball,  a 
sensation  as  if  the  eye  were  turned  around  in  the  head,  uneasy 
feelings  attending  the  motions  of  the  globe.  The  eye  may  be 
very  painful  on  pressure  at  some  one  spot  without  apparent 
cause  ;  and  there  are  often  uncomfortable  sensations  of  cold, 
burning,  or  dryness  under  the  lids.  If  there  be  an  error  of 
refraction  it  is  difficult  to  find  glasses  with  \vhich  the  patient  will 
be  content,  the  bridge  and  wings  of  the  frames  annoying  them 
with  their  slight  pressure,  while  the  reflection  of  light  from  the 
margins  of  the  eye -pieces  causes  dazzling.  The  patients  are  very 
sensitive  to  any  bright  light.  The  central  acuteness  of  vision  is 
usually  normal,  but  use  of  the  eyes  for  near  work  causes  head- 
ache, often  in  the  form  of  a  hammering  in  the  temples,  or  a 
sensation  of  pressure  on  the  vertex. 

Treatment. — Tinted  protection-spectacles.  Abstinence  from 
use  of  the  eyes  for  near  work.  A  general  tonic  treatment, 
including  cold  sponge  baths  when  they  can  be  borne,  bracing 
air,  plenty  of  exercise  in  the  open  air  short  of  fatigue,  early 
hours,  and  easily  digested  diet.  As  regards  drugs,  strychnin 
and  iron  are  those  from  which  most  can  be  expected. 


Nervous  Amblyopia  in  Hysteria. — Nervous  amblyopia,  or 
nervous  asthenopia,  in  hysteria  is  often  very  similar  to  that  in 
the  neurasthenia  of  school-children,  except  that  the  difficulty  for 
near  work  is  even  greater.  Tonic  blepharospasm  and  partial 
paralysis  of  orbital  muscles  may  accompany  it.  The  field  o 
vision  is  commonly  more  contracted  in  one  eye  than  in  the 
other,  or  the  contraction  ma)'  be  very  marked  in  one  field,  while 
the  other  field  is  normal  or  nearly  so.  In.  neurasthenia  the  con- 
traction is  usually  about  equal  in  each  eye.  Orientation  is  ren- 
dered more  difficult  by  the  hysterical  than  by  the  neurasthenic 
field.  A  high  degree  of  blindness,  or  even  complete  amaurosis, 
may  attack  a  neurasthenic  school-child  for  a  few  minutes;  but 
in  hysteria  such  attacks,  which  may  occur  in  both  eyes,  but  arc- 
usually  confined  to  one  eye,  are  likely  to  last  for  weeks,  or 
months,  or  longer.  In  the  amblyopia  of  hysteria  we  may  find 
that  an  eye  which  cannot  see  moderately  sized  type  is  enabled  to 
do  so  by  placing  any  plane  glass  in  the  form  of  spectacles  before 
the  eye.  Such  an  occurrence  by  no  means  proves  that  the  pa- 
tient is  malingering  ;  it  shows,  rather,  that  the  psychical  inhibi- 
tion to  the  function  of  sight  in  the  eye  has  been  withdrawn  by 
the  suggestion  provided  by  the  spectacles. 

With  monocular  amblyopia  or  amaurosis  there  is  usually 
hemianesthesia  of  the  same  side  of  the  body  as  the  blind  eye  ; 
or,  if  there  be  merely  contraction  of  the  fields,  there  is  often 
hemianesthesia  of  the  side  of  the  most  contracted  field. 

The  pupils  vary  much  in  these  cases,  and  even  in  one  and  the 
same  case  from  time  to  time.  They  may  be  normal,  or  wide  and 
immovable,  contracted,  or  of  different  size  in  each  eye. 

Nervous  Amblyopia  in  Traumatic  Neurosis. — In  traumatic 
neurosis  one  of  the  most  important  and  most  constant  of  the 
symptoms  is  concentric  contraction  of  the  field  of  vision.  Yet  it 
is  often  absent,  and  when  present  is  not  always  sufficiently  typi- 
cal in  form  to  enable  it  to  be  utilized  in  the  diagnosis.  It  is  not 
often  so  pronounced  as  to  interfere  with  orientation,  and  must  In- 
sought  for  with   the   perimeter   to  determine   its   presence       The 
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boundaries  for  the  color-fields  are  affected  even  more  than  that 
for  white,  and  consequently  the  tests  for  these  boundaries  may 
discover  the  contraction  more  readily  than  examination  of  the 
boundary  for  white.  The  relative  position  of  the  color  bounda- 
ries is  seldom  altered,  and  color-blindness  is  seldom  present. 
The  defect  in  the  field  is  usually  to  be  found  in  both  eyes,  and  if 
there  be  hemianesthesia  it  is  on  the  side  of  the  most  contracted 
field.  It  is  an  important  fact  that  the  contraction  of  the  field  may 
be  the  only  derangement  of  sensation,  either  special  or  general. 
The  contraction  is  liable  to  continue  for  months  or  years,  and  to 
become  more  marked  for  a  time,  as  the  result  of  any  passing 
mental  disturbance.  The  fatigue  field,  too,  is  present  in  BOOK 
cases  of  traumatic  neurosis. 

As  regards  other  ocular  symptoms  in  traumatic  neurosis,  the 
pupil-reflex  is  usually  normal,  but  is  occasionally  wanting,  and  a 
difference  in  size  of  the  pupils  may  sometimes  be  noted  ;  paralyses 
of  orbital  muscles  are  rare,  but  insufficiency  of  the  internal  recti 
is  not  uncommon  ;  sensations  of  sparks,  colors,  and  waviness 
before  the  eyes  are  sometimes  complained  of;  photophobia,  and 
sensations  of  dazzling,  with  their  resulting  blepharospasm,  may  be 
present. 

It  is  not  desirable  to  rest  content  with  one  examination  of  the 
field  of  vision,  which  may  prove  negative  in  its  result,  for  it  is 
only  shown  thereby  that  on  that  particular  occasion  the  field 
was  normal.     At  a  later  period  a  defect  may  be  found. 

Part  Y 

VARIOUS    FORMS    OF    AMBLYOPIA. 

Transitory  Hemianopsia,  or  Scintillating  Scotoma. — This 
affection  is  characterized  by  (l)  symmetrical  defects  in  the  fields 
of  vision,  usually  of  the  hemianopic  type,  and  (2)  vibrating  or 
scintillating  luminous  sensations,  which  after  a  short  time  disap- 
pear, and  are  followed  by  an  attack  of  (3)  migraine.  In  fact,  the 
visual  troubles  belong  to  the  symptoms  ><(  migraine. 
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The  scintillations  and  defects  in  the  fields,  either  of  which  ma\ 
occur  first,  commence  over  a  small  area,  generally  near  the  cen- 
ter of  the  field,  and  gradually  widen  out ;  the  (lashing  increases 
in  intensity,  and  often  assumes  a  zigzag  shape,  like  fortifications, 
at  the  periphery  of  the  defect  in  the  field.  And  this  defect  may- 
exist  as  symmetrica!  scotomata,  complete  or  partial  homonymous 
hemianopsia,  or  even  altitudinal  hemianopsia.  In  some  cases  the 
scintillation  may  be  absent,  while  in  others  the  attack  of  migraine 
docs  not  follow.  The  ocular  symptoms,  which  last  from  a  period 
varying  from  a  few  minutes  to  half  an  hour,  are  not  accompanied 
by  any  changes  in  the  fundus  oculi,  and  always  end  in  complete 
recovery.  Vertigo,  nausea,  or  sickness,  and  even  slight  aphasia, 
sometimes  accompany  the  headache. 

This  affection  occurs  most  frequently  in  intellectually  active 
individuals;  fatigue,  long  reading,  and  hunger  have  been  known 
to  bring  on  attacks.  The  symptoms  are  most  probably  due  to 
disturbances  in  the  cerebral  circulation. 

Treat m titt  should  be  directed  to  the  cause  of  the  migraine. 
Lying  with  the  head  low,  or  stimulation  of  the  circulation  by 
wine  or  nitroglycerin  sometimes  cut  short  an  attack. 

Congenital  Amblyopia. — Tin's  condition  is  not  very  uncom- 
mon. Ophthalmologists,  in  the  course  of  their  practice,  come 
across  people  in  whom  the  vision  of  both  eyes  is  below-  the  nor- 
mal standard,  even  with  perfect  correction  of  any  error  in  refrac- 
tion, and  who  declare  that  they  never  have  seen  better,  and  that 
their  sight  is  not  getting  worse.  Still  more  common  is  con- 
genital amblyopia  in  one  eye.  As  a  rule,  the  field  of  vision  and 
the  color-vision  are  normal,  but  cases  are  seen  in  which  there  is 
contraction  of  the  field,  with  defective  color-sight. 

The  ofihthalmost «/>i<  <//>/><</;  <///< v. \  are  normal. 

Reflex  amblyopia  is  said  to  have  been  observed,  and  chiefly  in 
connection  with  irritation   of  the   fifth   pair,  especially  its   dental 
branches  ;  but   I    have    not   seen   these  eases,  and    1   am   rather 
skeptical  as  to  their  occurrence.      Carious   molar  teeth   an 
puted   to   be   its  frequent  cause,  usually  with   severe  toothache, 
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but  sometimes  without  it.  The  defect  of  vision  may  be  confined 
to  the  side  of  the  carious  tooth,  and  is  nearly  always  most 
marked  on  that  side.  It  is  said  that  it  may  be  of  extreme  de- 
gree, vision  being  reduced  even  to  the  merest  perception  of 
light. 

More  generally  recognized  than  amblyopia,  as  the  result  of 
toothache,  are  hyperesthesia  of  the  retina,  photophobia,  sub- 
jective sensations  of  light,  and  diminution  in  the  amplitude  of 
accommodation. 

All  these  symptoms,  even  amblyopia  of  the  severest  type,  dis- 
appear when  the  dental  affection  is  relic  veil. 

Many  cases  are  on  record  in  which  wounds  of  the  supra- 
orbital nerve  were  looked  on  as  the  cause  of  amblyopia  or  of 
amaurosis  ;  but  it  is  by  no  means  certain  that  an  ophthalmo- 
scopic examination  would  not  have  afforded  another  explanation 
in  many  of  these  cases.  Yet  even  nowadays  many  hold  that 
wounds  of  the  supraorbital  region  can  produce  amblyopia,  as 
cases  arc  said  to  have  been  cured  by  division  of  the  nerve  in- 
volved in  a  cicatrix  that  was  tender  on  pressure.* 

Sympathetic  irritation  (p.  301)  is  to  be  included  under  this 
heading.  It  is  seen  in  the  sound  eye  in  some  cases  of  cyclitis, 
and  must  not  be  confounded  with  sympathetic  ophthalmitis, 
which  conies  about  in  quite  a  different  way.  Its  symptoms  are  : 
Diminution  of  the  amplitude  of  accommodation,  asthenopia, 
hyperesthesia  of  the  retina,  lacrimation  and  subjective  appear- 
ances of  light. 

Removal  of  the  exciting  eye,  if  otherwise  indicated,  always 
relieves  sympathetic  irritation  ;  but  where  this  is  not  admissible 
the  dark  room,  atropin,  dry  cupping  at  the  temple,  with  bromid 
of  potassium   internally,  may  be  employed. 

The  ophthahiwuopit  app€artmcts  in  reflex  amblyopia  are 
normal. 

Night-blindness  (Nyctalopia).  —  This  is  a  well -recognized 
symptom  of  the  disease  known  as   retinitis  pigmentosa  (p.  423). 

*  Sec  Leber,  von  (JraefSs  Arehiv,  xxvi,  jit  ii,  p.  249. 


I  have  seen  an  instance  of  congenital  night-blindness  in  ti\  e 
members  of  a  family  of  ten  children  without  ophthalmoscopic 
signs  ;  and  Richter,  quoted  by  Lawrence,  observed  a  similar  in- 
stance. But  the  condition  of  which  I  have  here  to  speak  is 
acute,  or  idiopathic,  night-blindness. 

The  patients  can  see  well  in  good  daylight,  but  on  a  very 
dull  day,  or  in  the  dusk  of  evening,  or  by  indifferent  artificial 
light  their  vision  sinks  very  much  more  than  that  of  persons 
with  normal  eyes.  They  are  then  unable  to  see  small  objects 
which  are  quite  plain  to  other  people,  and  in  a  still  worse  light 
they  fail  even  to  recognize  large  objects  visible  to  every  one 
else.  This  peculiar  visual  defect  is  due  to  imperfect  adaptation 
power  of  the  retina,  and  not  to  defective  light-sense,  as  is  some* 
times  stated. 

Conjunctivitis  and  xerosis  of  the  conjunctiva  are  often  present 
in  acute  nyctalopia  (p.  136).  Some  observers  have  found  micro- 
cocci and  bacilli  in  the  conjunctiva  in  these  cases,  and  have 
regarded  these  organisms  as  the  cause  of  the  conjunctival  affec- 
tion. It  seems  now  more  probable  that  they  are  merely  sec- 
ondary to  the  xerosis. 

The  connection  between  nyctalopia  and  xerosis  conjunctiva 
remains  to  be  explained,  but  it  is  likely  that  they  are  both  re- 
sults of  the  one  cause. 

Acute  nyctalopia  is  often  the  result  of  long-continued  dazzling 
by  vcty  bright  sunlight,  or  of  lengthened  exposure  to  bright 
firelight  (e.g.,  in  foundries),  and  it  is  probable  that  in  many,  if 
not  in  most,  instances  of  this  affection  defective  nutrition  of  the 
system  plays  the  chief  role  in  rendering  the  patients  liable  bo 
it.  Thus,  in  scorbutus,  acute  nyctalopia  has  been  frequently 
seen  when  the  patients  have  been  exposed  to  strong  glares  of 
sunlight. 

Treatment  consists  in  protection  from  light, — in  short,  in  com- 
plete darkness  for  a  time. — and  then  gradual  return  to  ordinary 
daylight ;  while  the  system  is  to  be  strengthened  by  careful 
dietary  and  suitable  tonic  medicines. 


Uremic  Amblyopia. — This  is  most  commonly  seen  in  con- 
nection with  the  nephritis  of  pregnancy  and  scarlatina,  but  may 
occur  in  any  case  of  uremic  poisoning.  It  is  met  with  in  the 
acute  forms  of  nephritis,  in  which  albuminuric  retinitis  is  not  so 
liable  to  occur.  The  blindness  is  usually  absolute,  and  may 
come  on  suddenly  or  with  a  short  previous  stage  of  dimness  of 
vision.  It  lasts  from  twelve  hours  to  two  or  three  days,  and 
may  recover  completely,  but  in  some  cases  a  central  scotoma 
remains. 

The  ophthalmoscopic  appearances  are  negative. 

Treatment  can  only  "be  directed  to  the  general  condition. 

The  prognosis  for  vision  is  good,  as  it  always  recovers  if  the 
patient's  life  be  spared. 

Pretended  Amaurosis. — Malingerers  rarely  pretend  total 
blindness  of  both  eyes,  and  such  cases  can  often  only  be  detected 
by  constant  observation  of  their  actions. 

Presence  of  pupillary  reflex  is  no  proof  that  the  patient  sees, 
for  this  would  be  quite  compatible  with  a  cortical  lesion  causing 
total  loss  of  sight  (p.  320). 

The  crossed  diplopia  test  {vide  infra)  may  be  employed  in 
these  cases  ;  for  if  both  eyes  see,  the  one  with  the  prism  will  ro- 
tate inward  for  the  sake  of  single  vision,  while  if  both  eyes  be 
blind,  of  course  no  such  motion  will  take  place.  Again,  if  the 
malingerer's  own  hand  be  placed  in  various  positions,  and  he  be 
asked  to  look  at  it,  he  will  in  all  probability  look  in  some  other 
direction  ;  whereas  a  truly  blind  man  usually  makes  a  fair  at- 
tempt at  directing  his  eyes  toward  his  own  hand. 

Pretended  monocular  amaurosis  can  generally  be  detected  by 
the  diplopia  test  If  the  malingerer  be  made  to  look,  with  both 
eyes  open,  at  a  lighted  candle  placed  some  feet  off,  while  a  prism 
with  its  base  downward  is  held  before  the  admittedly  good  eye, 
lie  will  say  he  sees  two  images  of  the  light,  one  over  the  other. 
Were  he  blind  of  one  eye  he  would  not  see  two  images. 

Another  method — the  crossed  diplopia  test — consists  in  hold- 
ing a  prism  of  some  lO°  or  12°  with  its  base  outward  before  the 
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pretended  blind  eye,  when,  if  it  sees,  it  will  make  a  rotation  in- 
ward for  the  sake  of  single  vision,  an  effort  which  a  blind  eye 
would  not  make. 

Alfred  Graefe's  Method. — In  this  test  the  pretended  blind  eye 
is  covered  with  the  surgeon's  hand  from  behind  the  patient, 
while  with  the  other  hand  a  prism  (about  io°)  is  held  base  down 
before  the  good  eye,  so  that  its  edge  may  pass  horizontally 
across  the  center  of  the  pupil.  Monocular  double  vision  results, 
as  the  rays  pass  through  the  upper  part  of  the  pupil  normally, 
while  through  the  lower  part  of  it  they  are  refracted  downward 
by  the  prism.  The  double  images  stand  over  each  other.  If, 
now,  the  hand  which  excludes  the  pretended  blind  eye  be  rapidly 
removed,  while  at  the  same  moment  the  prism  is  moved  upward, 
o  that  the  entire  pupil  is  covered  by  it,  a  malingerer  will  still 
see  double  images  standing  one  over  the  other  ;  for  now  the  di- 
plopia must  be  binocular. 

I  larlan's  test*  consists  in  placing  a  trial-frame  on  the  patient's 
ose  with  a  very  high  +  lens — say  +  14  D — opposite  the  good 
ye,  by  which  means  it  is  excluded  from  distant  vision,  and  a 
plane  glass — or  a  0.25  D  convex  or  concave  lens,  which  of 
course  would  not  materially  interfere  with  its  distant  vision — op- 
posite the  pretended  blind  eye.  The  patient  then,  believing  there 
is  much  the  same  kind  of  glass  before  each  eye,  will  read  tin- 
test-types  ;  and  if  it  be  now  desired  to  expose  the  deception,  the 
pretended  blind  eye  is  excluded  from  sight,  and  the  malingerer 
will  then  be  unable  to  read  the  test-types. 

Snellen's  colored  types  ma)-  also  be  used  for  this  purpose. 
These  types  are  printed  in  green  and  red.  If  a  person  be  really 
blind  of  one  eye,  he  will,  of  course,  see  both  the  green  and  the 
red  letters  with  the  good  eye.  Hut  if  a  green  glass  be  held  be- 
fore the  good  eye,  the  rays  from  the  red  letters  will  be  excluded, 
and  he  will  now  only  see  the  green  letters  or  with  a  red  glass 
the  red  letters  alone  will  be  seen.      A  malingerer  may  be  detected 
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by  holding  before  his  admittedly  good  eye  a  green  glass  ;  and  if 
lit  now  still  sec  the  red  letters,  it  must  be  that  he  does  so  with 
the  so-called  blind  eye. 

It  is  well  to  have  this  variety  of  tests,  in  order  that  they  may 
be  used  to  corroborate  each  other. 

Erythropsia  fj^trijptfc,  wrf) — Red  Vision. — A  large  number 
of  cases  of  this  remarkable  affection  are  on  record  ;  indeed,  it 
will  have  come  under  the  notice  of  nearly  every  ophthalmic  sur- 
geon of  any  experience.  Two-thirds  of  the  cases  have  been 
subjects  of  successful  cataract  operations,  whilst  the  remainder 
have  possessed  normal  eyes.  In  some  cases  the  red  vision  re- 
mains only  a  few  minutes,  and  does  not  again  return  ;  whilst  in 
others  it  appears  every  day  for  a  short  time,  for  weeks  or  months  ; 
and,  again,  in  others  it  continues  for  several  days,  and  then  dis- 
appears for  good  or  recurs  at  intervals.  In  the  aphakic  cases  it 
does  not  usually  appear  for  weeks  or  months  after  the  removal 
of  the  cataract,  and  in  one  case  the  interval  was  two  years. 
During  the  attacks  the  patients  see  all  objects  of  a  deep  red 
color,  and  occasionally  of  a  purple  or  violet  hue.  In  no  instance 
is  the  acuteness  of  vision  affected  either  during  or  after  the  at- 
tacks. 

A  satisfactory  explanation  for  the  affection  has  not  yet  been 
offered.  It  seems  probable  that  it  is  due  to  overexcitation  of 
the  visual  nervous  apparatus — some  believe  of  the  visual  center, 
others  of  the  retina — set  a-going  by  exposure  of  the  retina  to 
strong  light,  along  with  other  favoring  circumstances,  cs[>ccially 
general  overexcitcment  of  the  body  or  mind.  More  than  this 
cannot  at  present  be  said.  Why  aphakic  eyes  should  be  so  much 
more  liable  to  erythropsia  than  eyes  which  possess  their  chrys- 
talline  lenses  is  an  enigma. 

Treatment  seems  to  have  but  little  effect.  Protection  of  the 
eyes  from  light  has  not  been  of  use.  Bromid  of  potassium  in- 
ternally seems  to  have  done  some  good  in  those  cases  where  it 
was  tried. 
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THE  MOTIONS  OF  THE    EYEBALLS    AND  THEIR 
DERANGEMENTS. 

The  eyeball  moves  around  a  point  on  its  antero-posterior  axis, 
situated  (in  the  emmetropic  eye)  14  mm.  behind  the  cornea,  and 
10  mm.  in  front  of  the  posterior  surface  of  the  sclerotic.  Its 
motions  are  effected  by  means  of  the  six  orbital  muscles,  ar- 
ranged in  three  pairs,  each  pair  consisting  of  two  antagonistic 
muscles;  thus  the  rectus  interims  and  rectus  externus  are  antag- 
onistic, the  former  rotating  the  eye  inward,  and  the  latter  rotat- 
ing it  outward.  The  two  remaining  pairs  are  the  recti  superior 
and  inferior,  and  the  obliqui  superior  and  inferior. 

The  primary  position  of  the  eyeball  is  that  one  in  which,  the 
head  being  held  erect,  the  gaze  is  directed  straight  forward  in  the 
horizontal  plane:  This  is  the  starting-point  from  which  the 
actions  of  the  muscles  are  considered. 

The  reetns  externus  ami  rectus  interims,  lying  from  their  origin 
t<>  their  insertion  in  a  plane  which  corresponds  with  that  of  the 
horizontal  plane  of  the  eyeball,  move  the  latter  on  its  perpendic- 
ular a\is  directly  inward  and  outward,  and  have  no  other  action. 

The  plane  of  the  rectus  superior  and  rectus  inferior  does  not 
quite  correspond  with  the  vertical  plane  of  the  eyeball,  and  con- 
1.  nt I \-  the  axis  on  which  they  rotate  the  globe  is  not  its  hori- 
zontal axis,  but  one  which,  passing  from  within  and  before,  back- 
ward and  outward,  forms  with  the  antcro-postcrior  axis  an  angle 
of  jo°  (Fig,  137).  While,  then,  their  action  is  mainly  to  rotate 
die  eyeball  upward  and  downward,  these  muscles  rotate  it  alsc 
somewhat  inward,     Moreover,  the  superior  rectus  giving  to  the 
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vertical  meridian  of  the  cornea  an  inward  inclination,*  or  inward 
wheel-motion  of  the  eye  (vide  i'l/nr),  while  the  inferior  rectus  gives 
this  meridian  an  outward  inclination  or  outward  wheel-motion  of 
the  eye,  tile  power  of  these  muscles  over  the  upward  and  down- 
ward motions  is  greatest  when  the  eye  is  turned  out,  for  then 
their  axis  of  rotation  coincides  most  closely  with  the  horizontal 
axis  of  the  globe  ;  and  their  influence  over  the  wheel-motion  is 
greatest  when  the  eye  is  turned  in,  for  then  their  axis  of  rotation 
coincides  most  closely  with  the  antero-posterior  axis  of  the  globe, 
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The  plane  of  the  oblique  muscles  of  the  eyeball  also  approaches 
the  vertical  plane  of  the  eyeball,  the  axis  upon  which  they  rotate 
the  latter  passing  from  within  and  behind,  forward  and  outward, 
and  making,  with  the  antero-posterior  axis,  an  angle  of  350  (Fig. 
138).  The  principal  action,  accordingly,  of  the  oblique  muscles 
is  to  incline  the  vertical  meridian  of  the  cornea ;  the  sup.  oblique 
inclines  it  inward  (w  heel-motion  inward),  the  inf.  oblique  inclines 
it  outward  (wheel- motion  outward).      In  addition   to  this  action, 


*  In  speaking  of  the  inclination  of  the  vertical  meridian  of  the  cornea,  it  is  the  upper 
extremity  of  this  meriilian  which  is  meant. 


5°4 


DISEASES  OF  THE  EYE. 


the  oblique   muscles,   respectively,   rotate  the  eyeball  downw.irt 
and  outward   (sup.  oblique),  and    upward  and  outward  (inf.  ob- 
lique).     It  is  evident  that  the  power  of  the  oblique  muscles  i 
the  upward  and  downward   motions  of  the  eyeball  is  greatest  if 
the  eye  be  turned  in,  and  that  their  power  over  the  wheel-motion 
is  greatest  when  the  eye  is  turned  out. 

To  sum  up,  then,  the  superior  oblique  and  superior  rectus  pro- 
duce wheel-motion  inward,  while  the  inferior  oblique  and  inferior 
rectus  produce  wheel-motion  outward.  The  action  of  the  ob- 
liques on  the  wheei-motion  is  greatest  when  the  eye  is  rotated 
outward,  and  of  the  recti  when  the  eye  is  rotated  inward. 

In  considering  the  motions  of  the  eyeballs  we  have  to  think  of 

the  motions  of  one  eyeball  as 

associated  with  those  of  its 

fellow — e.g.,    the    action    of 

the  internal  rectus  of  the  left 

eye-  is   associated    with    the 

action  of  the  external  rectus 

of  the  right  eye,  in  rotation 

of  both  eyeballs  to  the  right. 

The   vntual  meridian  of  the  eyes  becomes  inclined  to  the  right 

or  left  in  different  positions  of  the  globe,  as  was  experimentally 

proved  by  Donders. 

1.  In  the  primary  position,  as  also  when  the  eyes  are  turned 
directly  inward,  outward,  upward,  or  downward,  the  vertical 
meridians  (a,  i,  Figs.  139-143)  maintain  their  vertical  direction 
(Fig.  139). 

2.  When  the  eyes  are  turned  to  the  left,  and  upward,  the  ver- 
tical meridian  of  each  eye  is  inclined  at  the  same  angle  to  the 
left  (Fig.  140).     Wheel -motion  to  the  left. 

3.  When  the  eyes  are  turned  to  the  left,  and  downward,  the 
vertical  meridian  of  each  eye  is  inclined  to  the  right  at  the  same 
angle  (Fig.  141).     Wheel-motion  to  the  right. 

4.  When  the  eyes  arc  turned  to  the  right,  and  upward,  the 
vertical  meridian  of  each  eye  is  inclined  at  the  same  angle  t<i 
the  right  (Fig.  142).     Wheel-motion  to  the  right. 


Fig.  139. 


5.  When  the  eyes  are  turned  to  the  right,  and  downward,  the 
vertical  meridian  of  each  eye  is  inclined  at  the  same  angle  to  the 
left  (Fig.  143).     Wheel -motion  to  the  left. 

We  shall  now  consider  what  muscles  are  called  into  action, 
when  an  individual  requires  to  place  his  eye  in  the  several 
principal  positions. 

i .   In  the  primary  position  all  the  muscles  are  at  rest. 

2.    Motion   of  the  eyeball  directly  outward  is  effected   by  the 


external  rectus  alone,  and  motion  directly  inward  by  the  internal 
rectus  alone. 

3.  Motion  of  the  eyeball  directly  upward  and  directly  dencn- 
ward  is  effected  chiefly  by  aid  of  the  sup.  and  inf.  recti.  Hut 
these  muscles,  acting  alone,  rotate  the  eyeball  slightly  inward, 
and  give  a  certain  inclination  to  the  vertical   meridian,  which  in 


this  position  should  be  upright.  Consequently,  in  rotation  of 
the  globe  directly  upward,  the  inf.  oblique,  which  rotates  the  eye 
slightly  outward  (as  well  as  upward),  and  inclines  the  vertical 
meridian  outward,  must  be  associated  with  the  sup.  rectus,  in  order 
to  counteract  in  these  particulars  the  tendency  of  its  action.  In  rota- 
tion of  the  eyeball  directly  downward,  the  inf.  rectus  must  be  as- 
sociated with  the  sup.  oblique,  which  acts  antagonistically  to  this 

rectus  in  reapectof  rotation  inward  and  of  outward  wheel-motion. 


4.  Rotation  ufrward  and  outward  is  chiefly  effected  by  aid  of 
the  rectus  •uperior  and  rectus  externus.  Hut  the  latter  muscle 
has  no  influence  over  the  wheel-motion,  while  the  former  pro- 
duces wheel-motion  inward.  Yet  the  inclination  of  the  vertical 
meridian  is  outward  in  this  position  ;  and,  therefore,  a  third 
muscle,  which  will  supply  this  inclination  in  a  high  degree,  is 
required — namely,  the  inferior  oblique,  whose  power  over  the 
wheel-motion  of  the  eyeball  is  greatest  when  the  latter  is  turned 
upward  and  outward. 

5.  Rotation  downward  and  on (ward  is  chiefly  effected  by  the 
rectus  inf.  and  rectus  ext.  Inasmuch,  however,  as  the  former 
inclines  the  vertical  meridian  outward,  while  the  latter  has  no  in- 
fluence over  it  at  all,  a  third  force  is  required  which  will  bring 
about  the  required  inward  wheel-motion — namely,  the  sup. 
oblique,  whose  influence  in  this  respect  is  most  powerful  when 
the  eye  is  turned  downward  and  outward. 

6.  Rotation  upward  and  inward  is  chiefly  brought  about  by  the 
rectus  superior  and  rectus  interims.  Rut  the  effect  of  the  former 
upon  the  inward  wheel-motion  of  the  eye  would  be  so  great  as 
to  interfere  with  parallelism  of  the  vertical  meridians  of  the  two 
eyes,  that  of  the  other  eye  not  being  inclined  outward  in  a  cor- 
responding degree.  A  third  force,  therefore,  is  required,  which 
will  to  a  certain  extent  counteract  the  influence  of  the  sup.  rectus 
in  this  respect,  and  this  is  the  inf.  oblique,  which  in  this  position 
of  the  eyeball  has  but  slight  power  over  its  wheel-motion. 

7.  Rotation  downward  and  inward  is  chiefly  the  result  of 
contraction  of  the  rectus  inf.  and  rectus  int.  The  power  of  the 
former  over  the  outward  inclination  of  the  vertical  meridian 
would,  in  a  similar  way,  be  too  great,  and  must  be  similarly  cor- 
rected by  the  action  of  the  superior  oblique. 


Tut.  Field  of  Fixation. 

The  field  of  fixation  contains  all  the  points  which  the  eye  can 

successively  see  or  "fix"  without   movement  of  the  head.      It 

can  be  measured  with  the  perimeter,  as   in   testing   the   field  of 
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vision,  except  that  here  the  patient  is  made  to  move  the  eye  as 
far  as  possible  in  each  meridian,  and  the  limit  of  each  movement 
IS  measured  by  observing  the  corneal  reflex  of  a  candle-flame,  or 
ophthalmoscope  mirror,  which  is  moved  along  the  arc  of  the 
perimeter.  The  binocular  field  of  fixation  contains  all  those 
points  which  can  be  seen  as  single  with  the  two  eyes  and  with- 
out movement  of  the  head.  According  to  Landolt*  the  averages 
give,  for  movement  of  one  eye,  inward  440,  outward  460,  up- 
ward 440,  and  downward  500. 

Strabismus. 

When  looking  at  any  object  with  the  two  eyes  it  is  necessary, 
in  order  to  avoid  seeing  double,  that  the  visual  axis  of  the  eyes 
should  meet  at  the  point  fixed.  When  this  does  not  take  place, 
one  of  the  eyes  must  be  in  a  faulty  position,  or,  as  it  is  com- 
monly termed,  it  squints.  This  condition  is  called  strabismus, 
and  may  arise  either  from  overaction  or  from  paralysis  of  one  of 
the  muscles.  Strabismus  may  occur  in  any  direction,  but  ver- 
tical and  oblique  deviations  are  less  common  than  the  convergent 
or  divergent  forms. 

In  order  to  find  out  in  slight  cases  which  of  the  two  is  the 
deviating  eye,  the  patient  is  made  to  fix  a  certain  object,  and  one 
of  the  eyes,  say  the  left,  is  rapidly  covered  with  the  surgeon's 
hand  ;  then,  if  the  right  eye  make  no  movement,  it  must  have 
been  looking  at  the  object ;  but  if,  on  covering  the  right  eye, 
the  left  make  a  movement  in  order  to  fix  the  object,  then  this 
eye  must  be  the  squinting  one.  The  movement  is  always  in  the 
opposite  direction  to  the  deviation.  For  instance,  if  the  eye  be 
turned  inward  too  much,  it  must  naturally  turn  outward  to  fix 
the  object  when  its  fellow  is  covered.  Another  good  method 
consists  in  observing  the  position  of  the  corneal  reflex  when  the 
patient  looks  at  the  ophthalmoscope  (see  Measurement  of  Stra- 
bismus). Hut  the  most  delicate  test  is  the  character  of  the 
diplopia,  when  diplopia  is  present. 
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Apparent  strabismus  is  due  to  a  large  angle  r  (p.  25).  In 
case,  as  the  visual  axes  are  both  directed  to  the  point  fixed, 
there  will  be  no  movement  of  either  eye  on  covering  the  other, 
as  in  true  strabismus. 

Paralyses  ok  this  Okhitai.  Muscles. 

Loss  of  power  of  one  or  more  of  the  muscles  of  the  eyeball 
is,  of  course,  always  to  be  regarded  as  a   symptom,  not   SU 
itself  a  disease. 

It  may  be  due  to  lesions  in  several  different  situations,  namely  : 
(1)  Lesions  situated  in  the  orbit.  (2)  Basic  lesions — lesions  sit- 
uated at  the  sphenoidal  fissure,  and  those  at  the  base  of  the 
skull,  between  that  point  and  the  pons.  (3)  Pontine  lesions, 
which  may  be  fascicular — i.e.,  involving  the  ocular  nerve-fibers 
in  the  substance  of  the  pons,  or  nuclear — i.e.,  only  attacking  the 
nuclei  of  the  nerves  in  the  aqueduct  of  Sylvius  and  floor  of  the 
fourth  ventricle.  (4)  Cerebral  lesions — lesions  above  the  nuclei, 
in  the  internal  capsule,  corona  radiata,  or  cortex.  These  four 
classes  differ  considerably  in  their  clinical  aspect,  in  their  patho- 
logical causes,  and  in  their  significance  for  the  well-being  of  the 
patient. 

The  first  class — loss  of  power  due  to  orbital  lesions — will  be 
referred  to  in  the  chapter  on  Diseases  of  the  Orbit. 

The  second  class — those  due  to  basic  lesions — provides  by  far 
the  largest  number  of  cases  of  paralyses  of  the  orbital  muscles. 
Let  us  now  consider  the 

General  Symptoms  of  this  second  class. — They  include 
symptoms  to  be  found  in  each  of  the  other  classes.  (1)  Diplo- 
pia. The  affected  eye  being  deviated  from  its  correct  position, 
and  being  more  or  less  incapable  of  associated  motions  with  the 
other  eye,  the  image  of  the  object  looked  at  is  not  formed  on 
identical  spots  of  the  retina  in  each  eye,  and  hence  the  object 
seems  doubled.  (2)  Indistinct  vision.  If  the  paralysis  be  but 
slight,  actual  diplopia  may  not  be  present,  but  the  double  images 
overlapping  each  other  will  cause  dimness  or  confusion  of  si 
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(3)  Giddiness,  due  partly  to  the  diplopia,  and  partly  to  faulty 
projection  of  the  object.  By  faulty  projection  is  meant  the  false 
idea  of  the  position  of  the  image  in  the  field  of  vision.  (4)  Some 
patients  turn  the  head  toward  the  side  of  the  paralyzed  muscle, 
in  order  to  diminish  or  eliminate  the  diplopia — e.g.,  if  the  left 
ext.  rectus  were  paralyzed  the  head  would  be  turned  toward  the 
left ;  if  it  were  the  left  int.  rectus,  the  head  would  be  turned  to- 
ward the  right.  By  this  maneuver  the  loss  of  the  action  of  the 
affected  muscle  is  less  felt  for  those  objects  which  lie  straight  in 
the  patient's  path  while  he  walks  about,  because  it  involves  a 
rotation  of  the  eye  toward  the  side  of  the  healthy  antagonist,  in 
which  region  of  the  binocular  field  the  diplopia  is  reduced  to  a 
minimum.  Some  patients  close  one  eye  to  procure  single  vision. 
(5)  In  peripheral  paralysis  it  is  most  common  to  find  only  the 
muscle,  or  muscles,  supplied  by  some  one  nerve — the  third, 
fourth,  or  sixth — affected  ;  although,  of  course,  exceptions  to 
this  are  not  rare,  especially  where  a  neoplasm  forms  at  the  base 
of  the  skull. 

In  studying  a  case  of  paralysis  of  an  orbital  muscle  the  follow- 
ing general  priiuiplei  should  be  borne  in  mind  :  (1)  The  defec- 
tive mobility  and  the  diplopia  increase  toward  the  side  of  the 
affected  muscle — toward  the  left,  if  the  left  external  rectus  be 
paralyzed  ;  toward  the  right,  if  the  left  internal  rectus  be  para- 
lyzed. (2)  The  secondary  deviation  (i.e.,  the  deviation  of  the 
sound  ey«  while  the  affected  eye  fixes)  is  greater  than  the  [pri- 
mary deviation  (/.<-.,  the  deviation  of  the  affected  eye  while  the 
sound  eye  fixes)  ;  because  the  muscle  in  the  sound  eye,  which  is 
associated  in  its  action  with  the  paralyzed  muscle  in  the  affected 
eye  (e.g.,  the  rect.  int.  with  the  rect.  ext.),  must  receive  a  ner- 
vous impulse  of  equal  intensity  to  that  sent  to  the  weak  muscle, 
and,  as  the  latter  requires  a  considerable  impulse  to  excite  its 
action,  its  associate  will  be  overexcited,  l^et  us  suppose  the 
left  external  rectus  to  be  paralyzed,  and  that,  shading  the  right 
eye  with  a  hand,  we  direct  the  patient  to  fix  with  his  left  eye  an 
object  held  somewhat  to  his  left-hand  side  ;  we  may  notice,  on 


removing  the  shading  hand,  that  the  right  eye  has  been  roi 
inward  to  an  extent  far  exceeding  that  <>f  the  primary  deviation 
of  the  left  eye,  and  has  now  to  make  an  outward  motion  in  order 
again  to  fix  the  object.  (3)  The  image  formed  on  the  retina  of 
the  affected  eye  is  projected  (i.e.,  seems  to  the  patient  to  lie)  in 
the  direction  of  the  paralyzed  muscle — s.if.,  if  the  left  ext.  rect. 
be  paralyzed,  the  image  corresponding  to  that  eye  will  be  pro- 
jected to  the  left  of  the  image  belonging  to  the  right  eye. 

Where  the  image  of  the  affected  eye  lies  to  the  corresponding 


, 
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side  the  diplopia  is  termed  homonymous,  and  homonymous 
double  vision  always  indicates  convergence  of  the  visual  lines. 
Fig.  144  explains  the  occurrence  of  homonymous  diplopia  in 
convergent  paralytic  strabismus.*  The  right  eye  "fixes  "the 
object  o,  and  its  image  falls  on  the  macula  lutea  m  ;  but  the  left 
eye,  on  account  of  the  paralysis  of  the  external  rectus,  is  turned 
in.  and  its  visual  axis  lies  in  the  direction  m  v,  and  the  image  ol 
0  falls  to  the  inner  side  of  the  macula  lutea  at  it.     Now  why 

*  For  ihe  mice  of  simplicity  in  ihe  diagram,  the  effect  which  rotation  of  the  eye  hi 
on  the  nodal  point  is  omitted. 
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should  this  image  not  be  referred  to  its  correct  position  along 
the  line  <i  o  ?  The  reason  is  that  the  patient  is  not  conscious  of 
the  deviation  of  this  eye;  and,  having  always  been  in  the  habit 
of  superposing  his  fields  of  vision,  so  that  the  visual  axes  of  the 
eyes  meet  at  the  object  fixed,  he  imagines  that  this  is  still  the 
case,  and  that  <•  ///  lies  in  the  position  of  0  a,  and  that  the  macula 
lutea  m  is  at  in' .  Hut  if  this  were  the  case,  a  would  be  at  a' ,  and 
in  this  position  of  the  eye,  indicated  by  the  dotted  line,  images 
formed  at  a'  to  the  inner  side  of  the  macula  lutea  are  projected 
to  the  outer  side  of  the  field,  along  the  line  it'  o' ,  and  the  patient 
imagines  that  o  occupies  the  position  a' ,  as  seen  with  the  left  eye. 

If  we  suppose  the  internal  rectus  of  the  left  eye  to  be  para- 
lyzed, the  image  on  the  retina  of  that  eye  falls  then  to  the  outside 
of  its  macula  lutea,  and  must  therefore  be  projected  to  the  right 
of  the  true  position  of  the  object;  this  is  crossed  diplopia,  and 
attends  divergence  of  the  visual  lines. 

Paralysis  of  the  External  Rectus  of  the  Left  Eye. — If  this 
be  complete  or  considerable,  it  is  easy  of  diagnosis,  as  marked 
loss  of  power  and  motion  of  the  left  eyeball  outward  is  present, 
and  the  patient  complains  of  double  vision.  He  keeps  his  head 
turned  to  the  left,  in  order  to  diminish  the  influence  of  the  para- 
lyzed muscle  as  much  as  possible. 

If,  however,  the  paralysis  be  but  slight,  the  patient  may  not 
complain  decidedly  of  diplopia,  but  only  of  indistinctness  or 
confusion  of  sight,  especially  when  he  looks  toward  the  left. 
I  >>  decide  the  diagnosis  in  such  a  case,  the  double  images  must 
be  examined.  A  long  lighted  candle  is  used  as  the  object  to  be 
looked  at ;  and  one  eye — let  us  say  here  the  left  eye — is  covered 
with  a  bit  of  red-stained  glass  in  order  to  differentiate  the 
images.*  The  candle  is  now  held  on  a  level  with  the  patient's 
eyes,  and  straight  opposite  him,  at  about  three  meters  distance 
(eyes  in  primary  position),  (/i)  In  this  position  the  images  are 
seen  very  close  together  or  overlapping  each   other,  both  of 

•  Maddux's  Rod  Test,  described  further  on,  is  very  suitable  here,  and  in  the  inves- 
tigation of  other  forms  of  ocular  palsy. 


them  upright  and  on  the  same  level,  the  red  candle  to  the  left, 
the  white  to  the  right — i.e.,  homonymous  diplopia  =  conver- 
gence. This  convergence  must  be  due  to  paralysis  of  one  or 
other  external  rectus  muscle,  but  we  cannot  say  at  this  stage  of 
the  experiment  which  of  them  is  affected,  (b)  In  order  to  de- 
termine this  point,  the  candle  must  be  carried  from  side  to  side, 
and  the  increasing  or  decreasing  distance  of  the  images  from 
each  other  noted.  If  the  candle  be  carried  slowly  to  the  right, 
the  patient  following  it  with  his  eyes  while  his  head  remains 
fixed,  the  images  come  still  closer  together,  or  only  one  candle 
is  seen.  Hut  if  the  candle  be  carried  to  the  patient's  left-hand 
side,  the  images  go  further  apart,  their  relative  positions  being 
maintained.  We  now  know  that  it  is  the  left  external  rectus 
which  is  affected ;  because  toward  the  left — the  direction  in 
which  the  action  of  this  muscle  is  most  wanted,  and  conse- 
quently its  loss  most  felt — the  distance  between  the  double- 
images  increases.  The  images  are  erect,  as  no  wheel-motion 
is  caused  by  action  of  the  external  rectus. 
(r)  If,  however,  the  candle  be  held  to  the  left 
and  raised  aloft,  the  image  belonging  to  the 
left  eye  will  seem  to  lean  away  from  that  of 
the  right  eye  (Fig.  145).  The  reason  of  this 
is  that,  owing  to  the  paralysis  of  the  external 
rectus,  the  left  eye  cannot  look  upward  and 
outward  as  it  should,  but  merely  looks  upward. 
The  vertical  meridian,  therefore,  remains  vertical.  Hut  the  right 
eye,  which  is  free  to  follow  the  candle,  looks  up  and  to  the  left. 
Its  vertical  meridian  is  therefore  inclined  to  the  left.  That  is, 
the  vertical  meridians  of  the  two  eyes  converge  at  the  top,  which 
necessitates  a  divergence  of  the  upper  extremities  of  the  images. 
The  rotation  of  the  right  eye  in  this  position  is  physiological, 
and  its  image  is  therefore  judged  to  be  vertical  ;  while  the  image 
of  the  left  eye  diverging  from  that  of  the  right,  though  really 
vertical,  is  judged  to  be  oblique.  An  analogous  derangement 
of  the  vertical  meridian  takes  place  in  the  position  belou  and  to 
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the  outside,  (t/)  If  the  patient  be  told  to  direct  his  gaze  specially 
toward  the  red  candle,  the  distance  between  the  two  candles  will 
be  much  greater  than  if  he  direct  his  gaze  toward  a  white  candle. 
This  is  explained  by  general  principle  No.  2  (p.  509). 

If  the  patient's  good  eye  be  closed,  and  an  object  (surgeon's 
finger)  be  held  up  within  his  reach,  but  toward  his  left-hand  side, 
and  he  be  requested  to  aim  rapidly  at  it  with  his  forefinger,  he 
will  aim  to  the  left  of  it.  The  nervosa  impulse  sent  to  his  left 
external  rectus,  to  enable  him  to  turn  the  eye  toward  the  object, 
is  of  such  intensity  as  to  lead  him  to  fancy  that  the  object  lies 
much  further  to  the  left  than  it  really  does  (incorrect  projection 
of  the  field  of  view) ;  for  we,  to  a  great  extent,  estimate  the  dis- 
tance of  objects  from  each  other  by  the  aim  unit  of  nervous  im- 
pulse supplied  to  our  orbital  muscles  in  motions  of  the  eyeball. 

A  prism  held  horizontally  before  the  affected  eye  with  its  base 
outward  brings  the  double  images  closer  together ;  or,  if  the 
correct  prism  be  selected,  the  images  will  be  blended  into  one. 

Paralysis  of  the  Superior  Oblique  of  the  Left  Eye. — This 
paralysis  will  be  most  apparent  when  a  demand  is  made  for 
motion  of  the  eyeball  downward  and  inward,  motion  in  this 
direction  being  that  over  which  the  superior  oblique  has  most 
influence.  Yet  absolute  defect  of  motion  is  sometimes  difficult 
to  detect  even  in  complete  paralysis  of  this  muscle,  owing  to 
vicarious  action  of  the  inferior  rectus  and  of  the  internal  rectus. 
Careful  examination  of  the  secondary  deviation  will  often  be 
successful  as  to  this  point,  but  it  is  the  examination  of  the  double 
images  upon  which  we  must  chiefly  rely  for  the  diagnosis. 

(rt)  In  the  whole  of  the  field  of  vision  above  the  horizontal 
plane  there  is  single  vision.  Below  the  horizontal  plane  in  the 
median  line  diplopia  appears,  the  image  belonging  to  the  left  eye 
standing  lower  than  that  belonging  to  the  right,  because,  the 
superior  oblique  being  a  muscle  which  assists  in  rotating  the  eye 
downward,  the  latter,  for  want  of  the  action  of  this  muscle,  now 
stands  higher  than  its  fellow  (right  eye),  and  consequently  the 

image  will   tint   fall    on  its   macula    lutea  las  it  does   in  the    righl 
43 
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eye),  but  above  it,  and  will,  therefore,  be  projected  below  the 
image  of  the  right  eye.  The  position  downward  and  inward  of 
the  eyeballs  is  that  in  which  the  greatest  demand  is  made  upon 
the  superior  oblique  for  rotation  of  the  eye  downward  ;  there- 
fore, it  is  in  this  position  its  want  for  this  purpose  is  most  felt, 
and  when  the  candle  is  held  in  this  position  the  vertical  distance 
between  the  double  images  is  greatest,  (b)  The  superior  oblique 
assists  also  in  rotation  of  the  eye  outward  ;  therefore  loss  of  its 
power  must  commit  the  eyeball  to  a  certain  extent  to  the  power 
of  the  muscles  which  moves  it  inward,  and  a  rotation  in  this  lat- 
ter direction  (convergence)  takes  place,  with  the  result  of  mak- 
ing the  image  belonging  to  the  left  eye  stand  to  the  left  of  the 
image  belonging  to  the  right  eye  (homonymous  diplopia),  (r) 
The  superior  oblique  inclines  the  vertical  meridian  inward;  there- 
fore, in  rotation  directly  downward,  loss  of  its  power  commits  the 
eye  to  the  outward  wheel-motion  imparted  to  it  by  the  inferior 
rectus.  This  gives  to  the  image  belonging  to  the  left  eye  an 
inclination  to  the  patient's  right  hand.      (ii)  The  power  of  the 

superior  oblique  to  incline  the  verti- 
cal meridian  inward  is  greatest  when 
the  eye  is  turned  downward  and  out- 
ward ;  consequently,  in  this  respect, 
its  paralysis  will  be  most  felt  in  this 
S^T  position,  and,  therefore,  here  the  in- 

/j^.  a      clination  of  its  image  to  that  of  the 

'  _  sound  eye  will  be  most  marked.     [A 

Fig.  146.  ' 

A    remarkable   phenomenon    usually 

noticed  in  this  paralysis  (and  sometimes  in  paralysis  of  the  in- 
ferior rectus),  and  for  which  a  good  explanation  does  not  exist, 
is  that  the  image  belonging  to  the  affected  eye  seems  to  stan< 
nearer  the  patient  than  that  of  the  sound  eye. 

To  sum  up,  then  {vide  Fig.  146):  below  the  horizontal  pla 
there    is    homonymous    diplopia,   while   the  image   (A)   of  the 

I  eye  Standi  on  a  lower  level,  is  inclined  toward  the  '■the 
image,  and  seems  to  be  nearer  the  patient.     Furthermore 


(/)  In  an  extreme  lower  and  outer  position  the  image  of 
the  affected  eye  may  sometimes  seem  to  stand  higher  than  that 
of  the  sound  eye,  owing  to  an  excessive  outward  inclination  of 
the  vertical  meridian,  which  throws  the  image  on  the  lower  and 
outer  quadrant  of  the  retina. 

In  order  to  do  away  with  or  to  diminish  the  diplopia,  the 
patient  inclines  his  head  forward  and  turns  it  to  the  side  of  the 
good  eye. 

For  the  prismatic  correction  of  the  diplopia  two  prisms  will  be 
required,  one  with  its  base  downward  in  front  of  the  left  eye  to 
correct  the  vertical  difference,  and  a  second  with  its  base  outward 
in  front  of  the  right  eye  to  correct  the  lateral  difference. 

J  J 

Km..  147.  Fi...  148. 

Paralysis  of  Left  Suikkior  on-  Paralysis  of   Right   Inferior 

lh.U'L.      Homonymous   diplopia.  RECTI'S.    Crossed  diplopia.    R'. 

R.  Image  of  right  eye.    L.    Image  Image  of  right  eye.      I.'.    Image 

of  left  eye.  of  left  eye. 

To  make  the  diagnosis  between  the  foregoing  paralysis  and 
paralysis  of  the  right  inf.  rectus  (in  which  the  diplopia  is  also 
below  the  horizontal  plane  only,  and  the  false  image  lower  than 
the  true  one  and  inclined  toward  it)  it  has  merely  to  be  re- 
membered that  there  is  here  crossed — instead  of  homonymous — 
diplopia,  because  the  superior  oblique,  which  now  chiefly  affects 
the  downward  motion  of  the  eyeball,  turns  it  at  the  same  time 
somewhat  outward.  The  figures  147  and  148  will  assist  in  this 
explanation. 

Paralysis  of  the  Internal  Rectus,  Superior  Rectus,  Infe- 
rior Rectus,  Inferior  Oblique,  and  Levator  Palbebrse. — 
Complete  paralysis  of  all  the  branches  of  the  third  nerve  pro- 
duces a  remarkable  appearance,     The   upper  lid   droops  (ptosis), 


the  pupil  is  semi-dilated  and  immovable,  the  power  of  accommo- 
dation is  destroyed,  and  the  eyeball  is  often  slightly  protruded, 
owing  to  the  backward  traction  of  the  recti  being  lost  to  it. 
Motion  inward  exists  but  to  a  slight  degree,  and  motion  d<>un- 
ward  is  effected  only  by  aid  of  the  superior  oblique,  and  is 
accompanied  by  marked  inward  wheel-motion.  If  the  paralysis 
be  of  some  little  standing,  the  externa!  rectus  obtains  rule  over 
the  eyeball,  and  rotates  it  permanently  outward. 

The    diagnosis,   then,    in    cases    of  complete    paralysis    of  all 
branches  of  the  nerve,  is  easily  made  ;  but  not  so,  sometimes,  if 


Fin.  149. 


Its  11 


the  paralysis  be  only  slight.  The  examination  of  the  double 
images,  then,  is  of  value.  If  (see  Fig.  149)  the  left  third  m 
be  partially  paralyzed  in  all  or  most  of  its  branches,  there  will 
be  crossed  diplopia  either  in  the  whole  of  the  field  of  vision — for 
want  of  power  in  the  internal  rectus — or  toward  the  patient's 
right  at  the  least,  and  the  lateral  distance  between  the  images 
will  increase  as  the  visual  object  is  carried  further  toward  the 
right.  When  the  visual  object  is  held  aloft  the  left  eye  will  re- 
main behind — for  want  of  the  action  of  both  of  die  muscles 
which  turn  tin  eye  upward — and  consequently  in  this  position 
image  will  stand,  not  only  to  the  right  of,  but  also  above  that 


■^7 


of  the  right  eye  ;  while,  when  the  visual  object  is  held  below  the 
horizontal  plane,  the  eye  will — owing  to  paralysis  of  the  inferior 
rectus — remain  higher  than  the  right  eye,  and  consequently  its 
image  will  appear  to  be  lower  than  that  of  the  right  eye.  It  will, 
moreover,  be  inclined  toward  the  latter  image,  in  consequence  of 
the  inward  wheel-motion  imparted  to  the  eye  by  the  superior 
oblique. 

When  in  each  eye  some  branches  of  the  third  nerve  are  par- 
alyzed, the  diagnosis  is  often  extremely  complicated.  The  ptosis, 
however,  which  is  nearly  always  present,  and  is  readily  recog- 
nized, and  the    paralysis  of  the   sphincter    iridis  (mydriasis)  and 
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Fig.  151. 


of  accommodation,  which  often  exist,  and  are  also  easily  ob- 
served, give  valuable  aid.  Moreover,  any  toss  of  motion  up- 
ward must  be  due  to  paralysis  of  the  third  nerve  ;  but  if  there 
be  toss  of  motion  downward,  the  differential  diagnosis  between 
paralysis  of  the  inferior  rectus  and  of  the  superior  oblique  has 
to  be  made.  For  this  see  the  paragragh  on  paralysis  of  the 
latter  muscle. 

As  may  be  imagined  from  the  foregoing,  it  is  often  difficult  in 
practice  to  keep  clearly  before  one's  mind  the  different  actions 
of  the  orbital  muscles,  and  from  the  character  <>f  the  diplopia  t<> 
deduce  the  paralysis  which  may  be  present.      An  aid   in   this  re- 


THE 

spect  has  been  provided  by  Dr.  Louis  Werner*   by   means  of 
two  diagrams  (Figs.  150  and  151). 

The  form  of  diplopia  which  characterizes  paralysis  of  each 
muscle  is  expressed  by  the  position  of  the  dotted  lines  bearing 
the  name  of  the  muscle.  The  dotted  lines  represent  the  "  false 
images,"  the  continuous  lines  the  "  true  images. "f 

In  the  case  of  the  recti  (Fig.  150)  the  false  images  inclose 
a  lozenge-shaped  space  situated  between  the  true  ones,  whereas 
in  the  case  of  the  oblique  muscles  (Fig.  151),  the  true  im- 
ages, which,  for  the  sake  of  simplicity,  are  combined  in  one  line, 
lie  between  the  four  "false  images,"  which  diverge  from  one 
another  so  as  to  form  an  X-  'l  W'H  a'so  he  noted  that  the 
dotted  lines  extend  upward  and  downward  beyond  the  others, 
indicating  respectively  that  the  "false  images"  are  higher  or 
lower  than  the  true  ones.  Another  fact  which  the  diagrams 
indicate  is  that,  in  the  case  of  the  muscles  represented  in  the 
upper  halves  of  the  figures,  the  diplopia  occurs  in  the  upper 
part  of  the  field  of  fixation,  or,  in  other  words,  in  upper  move- 
ments of  the  eyes.  A  similar  rule  holds  good  with  regard  to 
the  lower  halves. 

The  method  of  using  the  diagrams  will  be  better  understood 
by  taking  a  particular  muscle  as  an  example.  Suppose,  for  in- 
stance, that  we  wish  to  know  what  kind  of  diplopia  results  from 
paralysis  of  the  left  inferior  rectus,  it  is  simply  necessary  to  look 
at  the  left  inferior  portion  of  Fig.  1 50  (recti),  which  gives  the 
diplopia.  If  we  analyze  this  we  find  (i)  that  the  diplopia  is 
"  crossed"  for  the  false  image  corresponding  to  the  left  eye  is 
on  the  right  of  the  true  image — i.e.,  the  right  image  corresponds 
to  the  left  eye  ;  (2)  that  the  false  image  has  its  upper  end  inclined 
toioard  the  true  one ;  (3)  that  the  false  image  is  lower  than  the 
true  one,  for  the  dotted  line  extends  lower  than  the  other  one  ; 
(4)  that  the   diplopia  occurs   in    downivard   movements   of  the 


*   Ophthalmic  Review,  March,  18S6. 

f  The  "false  imag.  Kinds  in  ihc  affected   eye,  .mil   the  "true  inn 

to  the  sound  eye. 
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eyes,  for  it  is  in  the  Icwer  half  of  the  diagram  that  the  false 
image  lies. 

The  same  method  applies  to  the  other  recti:  the  diplopia  for 
the  right  upper  rectus  is  found  in  the  right  upper  quadrant,  and 
so  on  for  the  rest. 

The  same  rules  also  apply  to  the  obliques  (Fig.  151),  with 
one  difference.  The  recti  move  the  eye  in  the  direction  indi- 
cated by  their  names,  the  superior  moving  it  upward  and  the 
inferior  downward  ;  but  in  the  case  of  the  obliques  the  reverse 
takes  place,  the  superior  oblique  moving  the  eye  downward 
and  the  inferior  upward.  Therefore,  for  the  superior  obliques 
we  must  look  at  the  lender  half  of  Fig.  151,  and  for  the  inft- 
rior  obliques  at  the  upper  part. 

This  is  an  extremely  simple  method  By  bearing  the  figures 
in  mind  it  is  possible  to  tell  immediately  what  kind  of  diplopia 
would  result  from  paralysis  of  any  one  of  these  muscles,  and 
conversely,  given  the  diplopia,  to  determine  to  which  muscle  it 
is  due. 

The  eauses  of  peripheral  paralyses  of  orbital  tuuseles  are 
chiefly  of  rheumatic  or  syphilitic   nature. 

Rheumatic  paralysis,  to  which  the  external  rectus  is  specially 
prone,  will  be  noted  if  there  are  symptoms  of  general  rheuma- 
tism, or  if  there  is  a  history  of  exposure  to  cold  or  wet  imme- 
diately preceding  the  attack. 

Syphilis  will  be  suggested  as  a  cause  if  there  be  a  specific 
history,  and  that  other  causes  can  be  excluded.  Peripheral 
paralyses  of  the  orbital  muscles  due  to  syphilis  are  amongst  the 
later  symptoms  of  the  disease,  and  may  depend  on  exostoses  or 
gummata  at  the  base  of  the  skull,  or  to  syphilitic  neoplasms,  or 
meningitis,  in  the  course  of  the  nerve.  The  third  nerve  seems 
to  be  particularly  liable  to  be  attacked  by  a  solitary  gumma  at 
the  base  of  the  skull,  especially  at  the  sphenoidal  fissure,  ptosis 
being  commonly  the  first  symptom. 

Other  neoplastic  growths  can,  of  course,  cause  these  paralyses 
in  the  same  way. 


;s  recovery 
iture  of  the  lesion. 

where  a  cure  is  not  effected,  the  antagonist  muscle  often  become 
contracted,  and  the  eye  is  then  rotated  permanently  and  exc 
ively  in  the  corresponding  direction.     In  cases  of  old  standing, 
permanent  contraction  of  the  muscles  of  the  neck  may  be  broug 
about,  from  the   inclination  of  the   head  which   the   diplopia   has 
obliged  the  patient  to  adopt. 

Treatment. — In  these  cases  the  medical  treatment  consists  in 
drugs  suitable  to  the  fundamental  disease  (rheumatism,  syphilis, 
etc.).  Local  depletion  at  the  temple  by  the  artificial  leech  in  the 
earl)-  stages,  and  galvanism  later  on,  may  be  employed  with  ad- 
vantage. The  most  common  method  of  applying  galvanism  is 
through  the  closed  lid  ;  but  it  is  probable  that  the  episcleral 
method — i.e.,  with  the  electrode  placed  directly  over  the  muscle 
— is  more  effectual  ;  and  by  aid  of  cocain  this  can  now  be  done 
painlessly.  Dr.  Buzzard's  method*  seems  to  be  a  very  admirable 
one.  He  applies  a  moistened  plate  rheophore  to  the  nape  of  the 
patient's  neck,  and  connects  it  with  one  pole  of  a  Lcclanche  bat- 
ter)-. He  then  takes  the  other  rheophore,  well  wetted,  in  his 
left  hand,  and,  securing  good  contact  with  the  skin  of  his  palm, 
applies  the  index  finger  of  his  right  hand  to  the  patient's  globe- 
in  the  situation  of  the  various  external  muscles  of  the  eye.  The 
finger  is  covered  with  a  single  thickness  of  well -moistened  mus- 
lin, and  the  conjunctiva  should  be  previously  rendered  insensi- 
tive- by  cocain.  The  strength  of  the  current  advised  is  from  1.5 
to  2  milliampcrcs,  and  the  alternate  application  and  lifting  of  the 
finger,  by  closing  and  opening  the  circuit,  gives  rise  to  a  feeling 
of  a  slight  electric  shock  in  the  terminal  point  of  the  finger.  The 
operator  should  first  test  the  strength  of  the  current  upon  the 
patient's  cheek.  The  point  of  the  finger  thus  employed  acts  as 
a  sentient  rheophore,  and  can  be  applied  with  nicety  and  delicacy 
to  various  parts  of  the  eye,  the  operator  being  constantly  aware, 
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by  the  feeling  in  his  finger,  of  the  strength  of  the  current  em- 
ployed. 

Passive  orthopedic  treatment*  occasionally  gives  a  rapid  and 
brilliant  result,  while,  again,  it  is  useless.  It  is  performed  as  fol- 
lows :  The  conjunctiva  at  the  corneo-scleral  margin,  near  the  in- 
sertion of  the  paralyzed  muscle,  is  seized  with  a  forceps,  and  the 
eyeball  is  drawn  in  the  direction  of  the  muscle,  and  as  far  as  pos- 
sible beyond  its  ordinary  limit  of  contraction,  and  back  again. 
These  movements  are  continued  for  about  a  minute  once  a  da]  , 
cocain  being  used. 

Prismatic  glasses  may  be  used,  either  to  eliminate  the  diplopia 
or  to  excite  the  weak  muscle  to  exert  itself.  In  the  former  case 
the  glass  selected  must  completely  neutralize  the  diplopia  ;  but 
as  it  can  do  so  only  for  one  position  of  the  eyes,  prisms  are 
rarely  employed  in  this  way.  In  the  latter  case  a  prism  slightly 
weaker  than  that  sufficient  to  completely  neutralize  the  diplopia 
is  selected,  in  order  that,  with  a  little  effort,  the  weak  muscle 
may  be  enabled  to  bring  about  single  vision,  and,  this  effort  hav- 
ing been  successfully  maintained  for  some  days,  a  still  weaker 
prism  is  then  prescribed,  and  so  on. 

It  is  very  important  for  the  patient's  comfort  while  awaiting 
his  cure,  unless  a  cure  by  prisms  as  above  described  is  being  at- 
tempted, that  the  affected  eye  should  be  covered,  so  that  the  dis- 
tressing double  vision  may  be  obviated. 

Surgical  treatment  is  justifiable  only  when  other  means  have 
failed  to  restore  muscular  equilibrium.  If  the  deviation  amount 
to  3  or  4  mm.,  tenotomy  of  the  antagonistic  muscle,  with  subse- 
quent tenotomy  of  the  associate  muscle  in  the  other  eye.  will  be 
sufficient;  but  if  the  deviation  amount  to  5  or  6  mm.,  advance- 
ment of  the  paralyzed  muscle,  in  addition  to  the  tenotomy,  may 
be  required.  This  surgical  treatment  applied  to  the  internal  and 
external  rectus  gives  satisfactory  results  ;  but  in  the  cases  of  the 
superior  and  inferior  recti  it  is  not  so  satisfactory,  while  the  ob- 
lique muscles  should  not  be  operated  on. 

*  Kirst  proposed  by  Prof.  J.  Michel,  Klin.  Monalsbl.  f.  Augen/ieilk.,  18S7,  p.  373. 
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A  peculiar  and  rare  form  of  peripheral  or  basal  paralysis  is 
intermitting  paralysis  of  the  third  nerve  on  one  side,  for 
which  Charcot  suggested  the  name  <  ^ophthalmoplegic  migraine. 
The  patients  arc  generally  children  or  young  adults,  who  usually 
suffer  from  headache  uii  the  side  corresponding  to  the  paralyzed 
eye,  and  sometimes  from  vomiting.  The  paralysis  may  be  com- 
plete or  partial,  and  the  attack  varies  in  its  duration  from  a  few 
days  to  a  few  months.  Some  cases  are  purely  periodical — /.«*.,  in 
the  intervals  between  the  attacks  of  paralysis  all  the  muscles  sup- 
plied by  the  third  nerve  act  in  a  completely  normal  manner  ;  while 
in  other  cases  those  muscles,  or  some  of  them,  do  not  completely 
recover  their  functions  in  the  intervals.  We  are  as  yet  quite  in 
the  dark  as  to  the  cause  of  these  periodical  paralyses  of  the  third 
nerve.  Some  hold  that  the  purely  periodical  cases  are  of  a 
functional  nature,  possibly  hysterical  or  reflex,  and  that  the  peri- 
odically exacerbating  cases  alone  are  due  to  a  lesion  of  the  root 
of  the  nerve,  of  an  undefined  kind,  at  the  base  of  the  skull ;  while 
others  are  of  opinion  that  both  forms  depend  upon  a  diseased  pro- 
cess at  the  base.  In  three  cases  in  which  an  autopsy  was  made 
there  was  disease  of  the  trunk  of  the  nerve  at  the  base  of  the  skull. 

In  intermitting  paralysis  the  prognosis  of  the  purely  periodical 
form  is  favorable,  inasmuch  as  the  attacks  in  the  course  of  time 
become  fewer  and  less  severe,  until,  finally,  they  cease  entirely. 
In  the  exacerbating  form  the  prognosis  for  complete  recover)  is 
less  favorable.  Out  of  twenty -six  cases  collected  by  Darquier* 
only  one  patient  died  from  a  cerebral  cause. 

In  view  of  the  obscurity  which  still  surrounds  the  causation  of 
these  intermitting  paralyses,  their  treatment  must  consist,  in  each 
case,  in  the  relief  of  any  general  dyscrasia  or  concomitant  symp- 
toms which  may  be  present. 

The  third  class  of  paralysis  of  orbital  muscles  above  enumer- 
ated— those  due  to  lesions  of  the  nuclei  of  the  orbital  muscles  in 
the  aqueduct  of  Sylvius  and  floor  of  the  fourth  ventricle — are 
known  by  the  term 

•  Annates  <f  Oculitt.,  Oclol>er,  1X93,  p.  257.  This  paper  contains  a  complete 
bibliography. 
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Ophthalmoplegia  Externa,  and  also  as  Nuclear  Paralysis. 
— The  first  of  these  terms  was  originally  employed  to  denote 
those  remarkable  cases  in  which  all,  or  nearly  all,  of  the  orbital 
muscles  of  both  eyes  are  paralyzed,  while  the  intraocular  muscles 
often  remain  intact.  There  can  be  no  doubt,  however,  that  these 
cases  do  not  differ  In  their  nature  from  many  of  those  in  which, 
in  one  eye,  several  orbital  muscles  supplied  by  different  nerves — 
e.g.,  third  and  fourth — are  wholly  or  partially  paralyzed  ;  or  where 
all  the  orbital  muscles  in  one  eye  are  wholly  or  partially  paralyzed  ; 
or  where  in  each  eye  muscles  supplied  by  the  same  nerve — e.g., 
both  sixth  nerves — are  wholly  or  partially  paralyzed  ;  for  such 
cases  are  often  mild  forms  of  the  disease,  or  else  stages  in  its  de- 
velopment. At  one  time  it  was  considered  essential  for  the  diag- 
nosis that  the  intraocular  muscles  should  retain  their  functions, 
but  cases  occur  in  which  the  sphincter  iritlis  and  ciliary  muscle 
are  paralyzed. 

When  these  two  latter  muscles  alone  are  paralyzed,  the  condi- 
tion is  called  ophthalmoplegia  interna.  When  both  they  and 
groups  of  orbital  muscles  are  paralyzed,  the  terms  ophthalmo- 
plegia interna  et  externa,  or  ophthalmoplegia  universa,  are  em- 
ployed. 

The  term  nuclear  paralysis  indicates  any  orbital  paralysis  due 
to  a  lesion  of  the  nuclei  of  the  orbital  nerves  in  the  pons,  and 
ophthalmoplegia  externa  comes  within  this  category. 

Ptosis,  even  in  cases  of  complete  binocular  ophthalmoplegia 
externa,  is  often  incomplete,  and  it  is  remarkable  that  in  some 
chronic  cases,  without  any  improvement  in  the  condition  itself, 
the  diplopia,  which  was  at  first  present,  quite  disappears. 

Oecurrenee  and  Progress. — The  condition  may  be  congenital, 
or  may  make  its  appearance  soon  after  birth,  and  may  remain 
permanently  without  becoming  complicated  with  any  further 
disturbance.  Congenital  ptosis,  which  is  frequently  combined 
with  loss  of  power  in  the  superior  rectus,  and  is  usually  binoc- 
ular, is  of  this  nature.  But  nuclear  paralysis  is  more  commonly 
seen   as  an  acquired   condition  in  childhood    or  in  adult  life, 


either  in  an  acute  or  chronic  form.  Marked  cerebral  lethargy 
is  often  seen  with  both  forms,  and  the  tendon  reflexes  may  be 
defective. 

Acute  nuclear  paralysis  is  due  either  to  an  acute  inflammatory 
process  in  the  nuclei — comparable  to  the  process  which  produces 
poliomyelitis  anterior  acuta,  and  hence  it  is  called  by  Byrom 
Kramwell  poliomyelitis  acuta — or  to  hemorrhagic  lesions. 

The  acute  inflammatory  cases  are  apt  to  have  a  sudden  onset, 
attended  with  fever,  headache,  vomiting,  and  convulsions,  which 
may  subside  after  a  few  days,  leaving  only  the  ophthalmoplegia 
behind  ;  and  this,  too,  after  a  lengthened  period,  may  undergo 
cure,  partial  or  complete.  Sometimes  these  attacks  are  compli- 
cated with  paralysis  of  the  facial  nerve,  or  the  diseased  process 
may  extend  to  the  spinal  cord,  and  the  symptoms  of  acute  polio- 
myelitis become  developed  ;  or,  again,  acute  bulbar  paralysis  may 
come  on. 

Acute  peripheral  neuritis  of  the  ocular  nerves,  which  is  some- 
times seen  in  cases  of  alcoholic  poisoning,  may  be  confounded 
with  acute  nuclear  palsy.  The  symptoms  of  the  two  states  are 
the  same,  except  that  in  the  case  of  peripheral  neuritis  there  are 
no  head  symptoms  at  the  commencement. 

The  onset  of  acute  hemorrhagic  ophthalmoplegia  is  sudden, 
but  unattended  by  headache,  vomiting,  or  convulsions.  It  takes 
different  courses.  Sometimes  it  is  rapidly  fatal ;  again,  it  goes 
on  to  softening  of  the  nuclei,  and  becomes  chronic  ;  while,  again, 
it  undergoes  a  slow  cure. 

It  is  extremely  probable  that  to  this  hemorrhagic  class  the 
paralyses  of  orbital  muscles  belong,  which  sometimes  follow  on 
an  attack  of  diphtheritic  sore  throat.  These  paralyses  appear  in 
from  one  to  six  weeks  after  the  outbreak  of  the  primary  affec- 
tion. The  latter  need  not  have  been  of  a  severe  kind  ;  indeed, 
sometimes  patients  are  unaware  that  they  have  had  a  sore  throat. 
These  diphtheritic  paralyses  always  recover  in  the  course  of 
some  trades. 

In  diabetes,  paralyses  of  orbital  muscles  are  not  very  uncom- 
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mon,  and  are  probably  to  be  classed  as  nuclear.  The  same  may 
be  said  of  orbital  paralyses  in  lead-poisoning  and  in  epidemic 
influenza  ("la  grippe").  Other  causes  are  cold,  poisoning  by 
nicotin,  sulphuric  acid,  carbonic  oxid,  and  tainted  nn..it. 

The  prognosis  in  all  these  instances  is  favorable. 

Chronic  nuclear  paralysis  (chronic  porencephalitis  superior, 
of  Wernicke)  is  much  more  common  than  the  acute  form.  It 
depends  on  a  degenerative  atrophy  of  the  nerve  nuclei,  analo- 
gous bo  that  which  occurs  in  progressive  muscular  atrophy  and 
in  chronic  bulbar  paralysis.  The  onset  is  gradual,  the  loss  of 
power  in  the  muscles  being  at  first  very  slight,  but  ultimately 
complete  paralysis  of  the  affected  muscles  results.  There  is  no 
fever,  nor  any  cerebral  symptom.  The  condition  may  become 
associated  with  chronic  bulbar  paralysis,  with  progressive  mus- 
cular atrophy,  or  with  locomotor  ataxia.  But  this  is  not  so  liable 
to  occur  in  infants  as  in  adults. 

In  some  cases  there  may  be  partial  paralysis  of  the  orbicularis 
palpebrarum,*  which,  according  to  Mendel,  is  innervated  from 
the  third  nerve  nucleus  through  the  facial  nerve,  along  with 
other  muscles  of  the  oculo-facial  group  (frontalis  and  corrugator 
supercilii). 

Coarse  lesions,  especially  tumors  of  the  potM  and  of  its  neigh- 
borhood which  press  on  it,  may  produce  orbital  paralyses  closely 
simulating  those  due  to  nuclear  lesions.  Hut  here  the  paralysis 
is  only  one  of  the  symptoms  in  the  case,  which  are  likely  to  in- 
clude headache,  vomiting,  optic  neuritis,  hemianopsia,  hemiplegia, 
etc.  Softenings,  pitches  of  disseminated  sclerosis,  and  internal 
hydrocephalus  with  over-distension  of  the  aqueduct  of  Sylvius, 
are  other  lesions  which  may  give  rise  to  similar  orbital  paralyses, 
but  which  cannot  be  regarded  as  true  nuclear  ophthalmoplegia. 
The  mode  of  onset  and  the  concomitant  symptoms  of  each  case 
must  serve  as  our  guides  in  arriving  at  a  diagnosis,  which  will 
sometimes  be  difficult  enough. 


*    llugblings  Jackson,  Lane, f,  July  15,  1893. 


Conjugate  lateral  paralysis  of  the  eyes  is  a  symptom  whicl 
may  be  caused  by  a  lesion  in  the  pons.  We  believe  that  the 
voluntary  motor  impulses,  coming  down  from  the  cortex  to  pro- 
duce associated  lateral  motions  of  the  eyebalis — i.e.,  action  of  the 
external  rectus  of  one  eye,  along  with  action  of  the  internal 
rectus  of  the  other  eye — first  reach  the  nucleus  of  the  sixth  nerve, 
and  then  pass  on,  through  fibers  called  the  posterior  longitudinal 
bands,  under  the  corpora  quadrigemina,  and  join  with  the  fibers 
of  the  opposite  third  pair  for  the  supply  of  the  internal  rectus  of 
that  side.  The  sixth  pair  of  one  side  supplies  in  this  way  the 
external  rectus  of  its  own  side,  and  to  a  slight  extent  the  internal 
rectus  of  the  opposite  side  ;  and  it  is  quite  probable  that  similar 
decussations  may  exist  in  the  nerve  supply  of  other  orbital 
muscles.  Hence  a  lesion  at,  let  us  say,  the  left  sixth  nerve 
nucleus  would  paralyze  the  conjugate  lateral  motions  of  the  eyes 
toward  the  left  side  ;  and  there  would,  in  consequence,  be  conju- 
gate lateral  deviation  of  the  eyes  toward  the  right — the  eyes 
looking  away  from  the  lesion.  In  conjugate  paralysis,  or  devia- 
tion, whether  due  to  a  pontine  lesion,  or,  as  in  a  later  paragraph, 
to  a  cerebral  lesion,  the  combined  action  of  the  internal  recti  for 
the  purpose  of  convergence  of  the  eyes  is  retained. 

Paralysis  of  the  orbital  muscles  from  nuclear  disease  may 
occur  in  locomotor  ataxia,  disseminated  sclerosis,  general  paraly- 
sis, and  more  rarely  in  exophthalmic  goiter  and  severe  multiple 
neuritis. 

Fascicular  paralyses  are  mainly  distinguished  by  the  presence 
of  other  symptoms  due  to  involvement  of  neighboring  structures. 
They  are  rarely  symmetrical.  Vertigo  is  common  with  fascicular 
third-nerve  paralysis,  owing  to  implication  of  the  red  nucleus  in 
the  tegmentum  which  is  connected  with  the  superior  peduncle  of 
the  cerebellum. 

Cerebral  paralysis  of  orbital  muscles  form  the  fourth  and 
last  of  the  classes  enumerated.  They  include  all  the  orbital 
paralyses  due  to  lesions  above  the  nuclei — i.e.,  in  the  cortex, 
corona  radiata,  or  internal  capsule.     They  are  usually  associated 
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with  other  symptoms  which  aid  us  in  localizing,  more  or  less 
accurately,  the  lesions  which  cause  them.  These  paralyses  are 
always  physiological,  associated,  or  conjugate,  as  they  are  vari- 
ously and  with  equal  correctness  termed — they  are,  in  short, 
paralyses  of  motion  rather  than  of  muscles. 

Conjugate  lateral  paralysis — loss  of  power  of  motion  of  the 
eyes  to  one  side  or  to  the  other,  while  the  power  of  convergence 
of  the  optic  axes  is  retained — is  by  far  the  most  common  form 
of  this  symptom.  We  do  not  as  yet  know  where  the  cortical 
center  for  the  associated  lateral  motions  of  the  eyes  is  situated.* 
Hut  even  if  we  did  know  its  position,  it  is  not  likely  that  much 
would  be  gained  so  far  as  clinical  localization  of  the  cerebral 
lesion  is  concerned  ;  for  this  center,  wherever  it  may  be,  is  ex- 
tremely sensitive,  and  is  apt  to  be  thrown  out  of  gear  by  lesions 
of  many  different  parts  of  the  cortex.  Conjugate  deviation  is,  in 
short,  very  apt  to  be  a  distant  symptom,  especially  in  cerebral 
hemorrhage,  when  it  is  often  accompanied  by  a  rotation  of  the 
head  in  the  same  direction,  and  lasts  only  a  short  time.  More- 
over, it  is  thought  that,  when  this  center  may  happen  to  be 
actually  involved  in  the  lesion,  its  function,  being  largely  bilateral, 
is  rapidly  taken  up  by  the  opposite  hemisphere  ;  and  hence,  even 
when  conjugate  lateral  deviation  plays  the  part  of  a  direct  cor- 
tical symptom,  it  rarely  can  be  recognized  as  such,  owing  to  its 
evanescent  character.  In  paralyzing  lesions  the  deviation  of  the 
eyes  is  of  course  toward  the  side  of  the  lesion — the  eyes  look  at 
the  cerebral  lesion,  as  Prevost  has  expressed  it — while  in  irritating 
lesions  the  spasm  of  the  affected  muscles  causes  the  deviation  to 
be  from  the  side  of  the  lesion.  These  conditions  are  the  reverse 
of  what  happens  in  conjugate  lateral  deviation  due  to  lesions  in 

*  The  center  has  been  placed  by  various  authors  in  the  inferior  parietal  lobule 
(Wernicke,  Henschen,  Munk,  etc.),  and  in  the  second  frontal  convolution  (Kerrier, 
Horslcy,  and  Bcevor).  Hut  stimulation  of  the  center-  .•!  virion  (occipital  loin:}  has 
also  been  found  to  produce  conjugate  movements  (Schaefer,  Munk),  and  these  have 
been  regarded  as  reflex  by  some  ;  but  Knies  holds  that  the  visual  center  contains  the 
motor  center  as  well.  Moreover,  il  is  stated  that  the  visual  cortex  contains  motor 
pyramidal  tells. 


; -8 


DISEASES  OF  THE  EYE. 


the  pons  (p.  525),  and  we  are  thus  enabled  to  differentiate  be- 
tween lesions  in  the  two  positions. 
There  are  four  possible  cases  : 


(Vtt-I.ra!  I  1 


Pontine  Lesioos. 


(  Destructive.      Eyes  turned  aw  ay  from  paralyzed  side. 
I    Irritative.  "         ■'       toward  convulsed  side. 

I    1  ><->tiuctive.        "  "       toward  paralytic -i"Ie. 

"  "       away  from  convulsed  side. 


(    Irritative.  " 

The  cerebral  cases  show  that  the  center  for  associated  move- 
ments is  on  the  opposite  side  of 
the  brain — tg.t  in  movements  of 
eyes  to  the  left,  the  left  external 
rectus  and  right  internal  rectus 
arc  innervated  by  the  right  hemi- 
sphere of  the  brain  ;  consequently, 
a  destructive  lesion  here  would 
produce  paralysis  of  the  left  side 
of  the  body  and  of  the  associ- 
ated movements  of  the  above  or- 
bital muscles,  and  therefore  the  eyes 
would  be  drawn  to  the  right  by  their 
opponents — i.e.,  away  from  the  par- 
alyzed side.  A  destructive  lesion 
of  the  right  side  of  the  pons  would 

third  nerve.     6.   Nucleus  right  third       also,    of  course,    produce    paralysis 

of  the  left  side  of  the  body  ;  but,  in- 
volving the  right  sixth  nucleus,  it 
would  cause  paralysis  of  the  asso- 
ciated movements  of  the  right  ex- 
ternal rectus  and   left  internal   rec- 


Fig.  152. 
1.   Left  ext.  rectus.     2.   Left  int. 
rectus,      j.    Right    int.     rectus      4 
Right  ext.  rectus.      5.    Nucleus  left 


nal  bands  from  sixth  nerve  to  op 
poritt  third  nerve  y  Nm  U-its  left 
sixth  nerve.  10.  Nucleus  right 
sixth  nerve,  ti  and  12.  lxfl  and 
right  cortical  centers.  An  impulse 
starting  tonn  12  would  travel  <1>i»wi 

10  9,  and  produce  an  associated  tus,  and,  consequently,  the  eyes 
movement  of  the  eyes  to  the  left.  would  be  drawn    to  tile    left    by  the 

opponents — i.e.,  toward  the  paralyzed  aide. 

The  reverse  of  the  foregoing  would  occur  in  irritative  lesions. 
Fig.   1  52  will  serve  to  illustrate  the  points  referred  to. 

A   destructive   lesion    at    12,    the  right  cortical  center,  involv- 
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ing  also  motor  centers  of  the  body,  would  cause  left  hemiplegia  ; 
and,  since  the  external  rectus  of  the  left  eye  and  internal  rectus  of 
the  right  eye  would  be  paralyzed,  the  antagonists  would  turn 
the  eyes  to  the  right — i.e.,  away  from  the  paralyzed  side.  A  de- 
structive lesion  of  the  right  side  of  the  pons,  also  producing  left 
hemiplegia,  if  it  involve  the  sixth  nucleus,  will  produce  paralysis 
of  the  external  rectus  of  the  right  eye  and  of  the  internal  rectus 
of  the  left  eye,  and  then  the  antagonists  would  turn  the  eyes  to 
the  left — i.e..  toward  the  paralyzed  side.  It  is  easy  to  see  how 
irritative  lesions  would  produce  exactly  the  opposite  effects. 

Hemianopsia  interferes  to  a  certain  extent  with  the  conjugate 
movement  toward  the  affected  side,  in  so  far  as  this  is  guided  by 
visual  impressions.  According  to  Knies,  the  difficulty  in  read- 
ing in  right  hemianopsia  is  mainly  due  to  this  cause. 

It  seems  important  here,  even  at  the  risk  of  some  repetition, 
to  direct  special  attention  to 

The  Localizing  Value  of  Paralyses  of  Orbital  Muscles  in 
Cerebral  Disease. — Paralysis  of  the  Third  Nenr. — As  regards 
this  nerve,  we  are  struck  with  the  fact  that  ptosis,  partial  or  com- 
plete, may  be  present  as  a  focal  symptom  in  cortical  lesions — 
cerebral  ptosis,  as  it  is  called — without  any  other  third-nerve 
branch  being  paralyzed.  That  a  separate  cortical  center  for  this 
branch  of  the  third-nerve  exists,  and  that  it  innervates  the  mus- 
cle of  the  opposite  side,  is  very  probable.  The  existence  of 
such  a  center  would  not  be  inconsistent  with  the  view  that,  as 
regards  the  motions  of  the  eyeballs,  associated  centers  alone  are 
present ;  for  although,  as  a  rule,  the  elevators  of  the  lids  are 
associated  in  their  motions,  yet  by  an  effort  of  the  will  most 
people  can  throw  one  of  them  into  motion  separately,  or  more 
than  the  other.  No  doubt  the  power  to  voluntarily  innervate 
one  levator  and  orbicularis  alone  varies  in  different  individuals, 
and  in  many  persons  the  levator  centers  are  practically  associated 
centers,  and  probably  this  is  the  reason  why  cerebral  ptosis  is 
rather  rare.  The  position  of  this  center  is  still  an  open  ques- 
tion, but  it  is  believed  to  be  situated  in  front  of  the   upper  ex- 


tremity  of  the  ascending  frontal  convolution,  close  to 
center. 

Ptosis,  then,  has  no  value  as  indicating  the  locality  of  a  lesion 
in  the  cortex  ;  but  it  may  be  of  use  in  distinguishing  a  cortical 
lesion  from  one  situated  elsewhere  in  the  brain,  for  monolateral 
ptosis,  as  the  only  focal  symptom,  occurs  with  cortical  lesions 
alone. 

It  is  probable  that  ptosis,  as  the  result  of  a  cortical  lesion,  is  a 
distant  symptom  in  not  a  few  of  the  cases  where  it  is  present. 

Ptosis  on  the  side  of  the  lesion  has  occasionally  formed  a 
symptom  in  disease  of  the  pons  without  paralysis  of  the  other 
branches  of  the  third  nerve — except,  sometimes,  in  so  far  as 
conjugate  deviation  (vide  supra)  is  concerned — and  without  the 
third  nerve  being  involved  in  the  lesion. 

Again,  ptosis,  by  forming  a  factor  of  a  crossed  paralysis,  may 
serve  to  localize  a  lesion  in  the  crus  cerebri.  When  the  third 
nerve  is  paralyzed  by  a  lesion  in  this  situation  it  is  the  rule  to 
find  it  paralyzed  as  a  whole,  but  paralysis  of  only  some  of  the 
third-nerve  branches  may  be  produced  by  a  lesion  of  the  cere- 
bral peduncle,  and  the  branch  to  the  levator  palpebral  seems  to 
be  the  one  most  frequently  implicated  alone. 

In  order,  now,  to  complete  this  subject  of  ptosis  as  a  focal 
symptom,  I  must  refer  to  a  rare  form  of  it  which  has  been'  de- 
scribed by  Nothnagel,  and  which  does  not  depend  on  a  lesion  of 
tin  third  nerve.  It  may  be  called  sympathetic  or  pseudo-ptosis, 
and  is  accompanied  by  other  eye-symptoms,  as  well  as  by  symp- 
toms of  vasomotor  paralysis  of  one  side  of  the  body,  such  as 
elevation  of  temperature,  and  redness  and  edema  of  the  skin. 
In  these  cases,  this  author  says,  there  is  ( i )  apparent  ptosis  on 
the  paralyzed  side,  owing  to  the  contraction  of  the  palpebral 
aperture,  but  the  lid  can  be  raised  ;  (2)  contraction  of  the  pupil 
on  the  same  side  ;  (3)  a  shrinking  back  of  the  eyeball  into  the 
orbit,  so  that  it  seems  to  have  become  smaller ;  (4)  an  abnormal 
secretion  of  thin  mucus  from  the  corresponding  nostril,  of  tears 
from  the  affected  eye,  and  of  saliva  from  the  corresponding  side 
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of  the   mouth.     Nothnagel   states   he  has   found    this  train   of 
symptoms  in  lesions  of  the  corpus  striatum. 

A  common  sign  of  disease  of  the  crus  cerebri  is  what  is 
known  as  crossed  hemiplegia.  Paralysis  of  the  third  nerve  on 
the  side  of  the  lesion,  with  hemiplegia,  hemianesthesia,  often 
facial,  and  sometimes  hypoglossal,  paralysis  of  the  opposite  side 
of  the  body,  is  a  frequent  form  of  it.  The  lesion  may  implicate 
all  the  branches  of  the  third  nerve,  or  only  some  of  them.  But 
the  localizing  value  of  crossed  hemiplegia,  as  Hughlings  Jack- 
son long  ago  pointed  out,  depends  chiefly  on  the  hemiplegia 
and  paralysis  of  the  cranial  nerve  coming  on  simultaneously. 
If  they  occur  at  different  times  they  may  be  due  to  two  distinct 
lesions,  neither  of  which  may  be  in  the  crus  ;  for  the  hemiplegia 
might  be  due  to  a  lesion  in  the  hemisphere,  and  the  third-nerve 
paralysis  to  a  basal  lesion  of  earlier  or  later  date.  Yet  a  few 
cases  have  been  observed  where,  with  a  lesion  in  the  cerebral 
peduncle,  the  third-nerve  paralysis  preceded  the  hemiplegia  by  a 
considerable  interval. 

That  basal  legions  are  by  far  the  most  frequent  cause  of  pa- 
ralysis of  the  third  nerve  is  beyond  a  doubt ;  and  here  it  is  usual, 
but  not  constant,  to  find  it  paraly/xd  in  all  its  branches.  The 
diagnosis  to  be  made,  when  direct  symptoms  are  being  consid- 
ered, is,  for  the  most  part,  between  a  lesion  in  the  crus  and  a 
lesion  at  the  base.  We  cannot  pretend  to  be  able  to  make  this 
diagnosis  with  certainty  in  all  cases.  Complete  paralysis  of 
every  branch  of  the  third  nerve  without  any  other  paralysis  is 
almost  always  basal  ;  so  also  are  those  cases  in  which,  where 
there  is  hemiplegia,  it  is  slight  as  compared  with  the  degree  of 
the  third-nerve  paralysis  ;  and  those  cases,  too,  to  which  I  have 
already  referred,  where  there  is  an  interval  between  the  onset  of 
the  paralysis  of  the  extremities  and  of  the  third  nerve,  are  apt 
to  be  basal.  Of  course  there  may  be  such  a  combination  of 
paralyses  of  the  other  cerebral  nerves  with  that  of  the  third 
nerve  as  to  leave  no  doubt  with  reference  to  the  basal  position 
of  the  lesion. 


The  third  nerve  may  be  paralyzed  by  lesions  in  the  inti 
peduncular  space,  in  which  case  the  paralysis  may  be  partial 
(ptosis  alone,  or  abolition  of  upward  and  downward  motion 
only*)  or  complete,  single  or  double.  When  both  nerves  are 
affected  there  is  generally  also  paralysis  of  the  other  orbital 
nerves,  or  of  the  facial  nerve;  and  hemiplegia  <>r  hemianopsia 
'may  also  be  present. 

Thrombosis  of  the  cavernous  sinus  invariably  produces  pa- 
ralysis of  the  third  nerve  ;  but  all  the  orbital  nerves,  as  well  .1-. 
the  fifth  and  the  optic  nerve,  may  also  be  involved,  ^ivin^; 
to  complete  immobility  of  the  eye,  with  loss  of  conjunctival 
and  corneal  sensation.  The  pupil  is  usually  contracted  at  first, 
but  later  on  dilates.  The  venous  obstruction  causes  exophthal- 
mos, edema  of  the  lids,  and  chcniosis.  Congestion  papilla  i- 
sometimes  found.  The  general  symptoms  are  rigors,  high  tem- 
perature, and  vomiting.  Its  principal  causes  are  infective  inflam- 
mation of  the  orbital  cavity  ;  erysipelas  of  the  face  ;  infective 
inflammation  in  the  buccal,  nasal,  and  pharyngeal  cavities,  and  of 
the  body  of  the  sphenoid  ;  and  extension  of  thrombosis  of  the 
sinuses  from  purulent  otitis.  The  thrombosis  in  more  than 
half  the  cases  spreads  to  the  other  side  through  the  circular 
sinus.  When  the  invasion  occurs  from  the  intracranial  direction, 
pain  in  some  or  all  of  the  branches  of  the  first  division  of  the 
fifth  nerve  is  usually  an  early  symptom. 

Third-nerve  symptoms — in  addition  to  those  included  under 
the  headings  conjugate  deviation,  or  paralysis,  and  ptosis — are 
sometimes  distant  symptoms.  Tumors  of  the  cerebral  hemi- 
spheres, more  particularly  if  accompanied  by  violent  general 
head  symptoms,  indicating  probably  high  intracranial  pressure, 
are  the  lesions  most  apt  to  produce  these  distant  third-nerve 
symptoms.  As  a  rule,  the  slighter  the  general  cerebral  symp- 
toms are,  the  more  likely  are  the  third-nerve  paralyses  to  be  direct 
symptoms,  This  rule,  indeed,  applies  to  other  as  well  as  to 
third-nerve  focal  symptoms. 
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Paralysis  of  the  fourth  nerve,  when  combined  with  paralysis 
of  other  motor  eye-nerves,  is  difficult  to  recognize  ;  and,  conse- 
quently, in  such  cases  it  supplies  but  little  aid  for  localization. 
Solitary  paralysis  of  this  nerve  as  a  symptom  of  cerebral  focal 
lesion  is  extremely  rare.  Nieden  has  placed  a  case  on  record  hi 
which  paralysis  of  one  fourth  nerve  was  the  only  focal  symptom 
to  which  a  tumor  of  the  pineal  gland,  of  the  size  of  a  walnut, 
gave  rise.  But  the  isolated  fourth  nerve  paralysis  is  more  apt  to 
be  produced  by  a  basal  lesion.  I'fungen*  has  pointed  out  that. 
in  meningitis,  exudation  in  the  space  between  the  corpora  quad- 
rigemina  and  the  splcnium  of  the  corpus  callosum  may  implicate 
the  fourth  nerves  in  the  valve  of  Vieussens,  and  believes  it  is 
prone  to  do  so  in  tubercular  meningitis.  In  combination  with 
paralysis  of  the  third  nerve  it  speaks  for  a  lesion  in  the  cerebral 
peduncle,  extending  back  to  the  valve  of  Vieussens,  and  was,  1 
believe,  utilized  clinically  by  Meynert  in  this  sense. 

When  paralysis  of  the  sixth  nerve  occurs  as  the  only  focal 
sign,  it  is  probably  due  to  disease  at  the  base,  or  it  is  a  distant 
symptom.  There  is  no  cranial  nerve  so  liable  to  provide  a  dis- 
tant symptom  as  the  sixth.  Gowers  refers  this  liability  to  the 
lengthened  course  these  nerves  take  over  the  most  prominent 
jxirt  of  the  pons,  which  renders  them  readily  affected  by  distant 
pressure.  One  or  both  nerves  may  in  this  way  be  paralyzed. 
Wernicke  states  that  sixth-nerve  paralysis  is  most  apt  to  be 
present  as  a  distant  symptom  when  the  lesion,  especially  a  tumor, 
is  situated  in  the  cerebellum,  differing  in  this  way  from  the  third 
nerve,  which,  as  I  have  said,  is  more  likely  to  give  distant  symp- 
toms with  a  lesion  in  the  cerebral  hemisphere. 

Paralysis  of  the  sixth  nerve,  simultaneous  in  its  onset  with 
hemiplegia  of  the  opposite  side  of  the  body,  indicates  a  lesion  in 
the  pons,  usually  a  hemorrhage,  on  the  side  corresponding  to 
the  paralyzed  nerve.  We  know  that  the  fifth  and  facial,  and 
sometimes  the  auditory,  spinal  accessor)',  and  hypoglossal  nerve, 
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may  all,  in  varying  combinations,  form  one  of  the  elements  in  a 
crossed  paralysis  from  a  lesion  in  this  position  ;  but  if  special 
localizing  value  is  to  be  given  here  to  the  participation  of  any 
one  cranial  nerve,  that  nerve  is  the  sixth.  The  paralysis  of  this 
nerve,  simultaneously  with  palsy  of  the  opposite  side  of  the  body, 
while  other  conditions  point  to  an  intracranial  lesion,  speaks, 
then,  almost  certainly  for  pontine  disease. 

Basal  paralysis  of  the  sixth  nerve  is  frequently  double,  espe- 
cially in  syphilis.  Fraction  of  the  apex  of  the  petrous  portion  of 
the  temporal  may  also  cause  it. 

Paralysis  of  the  facial  with  the  sixth  is  not  an  uncommon  com- 
bination caused  by  a  lesion  in  the  pons,  which  at  the  same  time 
produces  hemiplegia  of  the  opposite  side  of  the  body.  This 
combination  is  a  natural  one,  in  view  of  the  close  relations  of  the 
nuclei  of  the  sixth  and  seventh  nerves.  Indeed,  Lockhart  Clarke. 
Meynert,  and  others  are  of  opinion  that  there  is  one  nucleus 
which  is  common  to  both  nerves — a  view  not  shared  in  by  Gow- 
ers  and  others.  The  manner  in  which  the  root  of  the  facial 
nerve  winds  around  the  sixth-nerve  nucleus  must  also  have  an 
important  bearing  on  the  occurrence  of  associated  paralyses  of 
these  nerves.     (See  also  Lagophthalmos,  Chap,  vii.) 

Hemiplegia  due  to  a  lesion  of  the  cortical  motor  region,  which 
might  happen  to  be  combined  with  paralysis  of  the  sixth  nerve 
as  a  distant  symptom,  offers  no  difficulty  in  its  diagnosis  from 
hemiplegia  with  sixth-nerve  paralysis  in  pontine  disease ;  for, 
while  the  latter  is  a  crossed  paralysis,  the  former  is  homonymous. 

Paralysis  of  the  Seventh  Nerve. — When  lagophthalmos  occurs 
as  a  symptom  in  focal  cerebral  disease,  it  is  useful  in  localizing 
the  disease  by  assisting  in  differentiating  a  lesion  in  the  internal 
capsule,  or  in  the  facial  motor  center  of  the  cortex,  from  one  im- 
plicating the  portio  dura  in  the  pons,  as  it  is  absent,  or  very 
slight,  in  the  former  cases,  but  very  often  markedly  present  in 
the  latter.  With  a  lesion  in  the  lower  part  of  the  pons  we  are 
apt  to  have  lagophthalmos  with  crossed  hemiplegia ;  but  if  the 
lesion  be  in  the  upper  part  of  the  pons — the  fibers  from  the  oppo- 
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site  side  having  here  joined  the  motor  tract — -the  hemiplegia 
and  lagophthalmos  will  be  homonymous. 

Paralysis  of  the  fifth  iicnr,  with  hemiplegia  of  the  opposite 
side,  points  to  disease  of  the  pons.  Neuroparalytic  ophthalmia  is 
said  to  be  the  rule  in  basal  lesions  of  the  fifth  nerve,  and  to  oc- 
cur very  rarely  in  nuclear  or  fascicular  lesions. 

The  orbicular  sign  maybe  noticed  in  some  attacks  of  apoplexy 
with  hemiplegia  after  consciousness  has  returned.  It  consists  in 
this,  that  the  hemiplegic  person,  who  during  health  has  been  able 
to  close  each  eye  separately,  and  who  even  now  can  close  both 
eyes  together,  or  the  eye  on  the  sound  side  alone,  is  unable  to 
close  the  eye  on  the  paralyzed  side  by  itself.  This  sign  usually 
passes  away  after  a  short  time.  Sometimes  when  both  eyes  are 
closed  it  requires  a  greater  effort  to  bring  the  eyelids  together  on 
the  paralyzed  side.  I  saw  the  orbicular  sign  very  well  marked 
and  persistent  in  an  obscure  case  of  Dr.  Wallace  Beatty's  where 
a  gross  cerebral  lesion  was  suspected. 

Extensive  basal  lesions,  especially  the  syphilitic,  may  produce 
symptoms  due  to  involvement  of  widely  separate  structures, 
without  interfering  with  those  which  intervene  ;  hence  they  tend 
to  implicate  several  nerves  without  reference  to  system  or  func- 
tion. 

Convergent  Concomitant  Strabismus. — This  is  the  condi- 
tion which  is  popularly  known  as  inward  "cast  "  or  "  squint."  It 
makes  its  appearance  in  children,  when  they  begin  to  take  an  in- 
terest in  small  objects,  such  as  toys  and  pictures ;  or  a  little  later, 
when  the  first  lessons  are  learned — in  short,  when  they  begin  to 
make  frequent  and  prolonged  demands  on  their  internal  recti  and 
accommodation,  most  commonly  from  the  age  of  three  to  six 
years. 

The  term  "  concomitant "  {concomitatus,  accompanied)  is  given 
to  it  in  contradistinction  to  "paralytic"  strabismus;  because  in 
it  the  squinting  eye,  by  virtue  of  the  normal  innervation  of  the 
associated  muscles,  accompanies  the  straight  one  in  all  its  move- 
ments to  an  equal  extent.     At  the  primary  position  of  the  eye- 


balls,  in  a  case  of  concomitant  squint,  the  parallelism  of  the  vis- 
ual axis  is  defective,  and,  as  the  eyes  are  moved  from  side  to 
side,  the  defective  parallelism  continues  in  the  same  degree, 
neither  increasing  nor  decreasing.  Moreover,  if  the  straight  eye 
be  shaded  by  the  surgeon's  left  hand,  and  the  squinting  eye  by 
this  means  be  obliged  to  fix  the  object  of  vision — e.g.,  the  tip 
of  the  index  finger  of  the  surgeon's  right  hand  held  up  two  or 
more  feet  distant  in  the  median  line — it  will  be  found  that  the 
straight  eye  is  now  squinting  inward.  This  deviation  of  the 
straight  eye  is  called  the  secondary  deviation,  and,  in  these  < 
of  concomitant  strabismus,  it  is  equal  in  degree  to  the  primary 
deviation  of  the  squinting  eye.  Because  the  internal  rectus  of 
the  good  eye,  being  associated  in  its  action  with  the  external 
rectus  of  the  squinting  eye,  when  the  latter  muscle  is  forced,  in 
the  foregoing  experiment,  to  roll  its  eye  outward  in  order  to 
bring  it  to  fixation,  the  internal  rectus  of  the  good  eye,  receiving 
a  similar  nervous  impulse,  rolls  that  eye  inward  to  the  same  ex- 
tent as  the  squinting  eye  has  been  rolled  outward  ;  and  the  good 
eye  will  therefore  present,  under  the  covering  hand,  an  internal 
strabismus  of  the  same  amount  as  that  which  had  previously 
been  present  in  the  squinting  eye.  This  is  an  important  point, 
for  it  is  an  aid  in  the  differential  diagnosis  of  this  form  of  strabis- 
mus from  the  paralytic  form,  in  which  the  secondary  deviation 
is  greater  than  the  primary  one  (see  general  principle  No.  2,  p. 
509). 

In  order  to  decide  which  is  the  squinting  eye,  it  is  merely 
necessary  to  direct  the  patient  to  look  at  an  object  held  up  in 
the  median  line  on  a  level  with  his  eyes,  and  a  few  feet  in  front 
of  him. 

In  concomitant  strabismus,  of  course,  both  eyes  never  squint 
simultaneously,  as  one  hears  it  sometimes  stated  by  parents. 

Qaaa. — Squint  is  never  due,  as  is  popularly  supposed,  to 
fright,  imitation,  or  naughtiness  ;  nor  is  it  ever  brought  on  by 
the  patient  looking  at  a  lock  of  hair,  or  other  object,  which  may 
happen  to  hang  very  much  to  one  side. 


Dondcrs*  pointed  out  that  in  a  large  proportion  of  cases  of 
convergent  strabismus  the  refraction  is  hypermetropic,  and  he 
drew  the  conclusion  that  hypcrmetropia  is  to  be  regarded  as  the 
cause  of  the  strabismus  in  the  following  way  :  It  has  been  shown 
(Chap,  i,  p.  23)  that  with  each  degree  of  normal  convergence  of 
the  optic  axes  a  certain  effort  of  accommodation  is  associated. 
The  greater  the  angle  of  normal  convergence  the  greater  is  the 
possible  effort  of  accommodation. 

Of  this  physiological   fact,    Dondcrs  said,   the   hypernu-trope 
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often  unconsciously  takes  advantage,  and,  in  order  to  brace  up 
his  accommodation  in  an  excessive  degree  for  the  sake  of  dis- 
tinct vision  with  one  eye,  he  increases  the  angle  of  convergence 
of  the  optic  axes  by  rotating  the  other  eye  (L,  Fig.  153)  some- 
what inward.  The  angle  /'  is  thus  made  larger  than  the  angle  /, 
and  the  effort  of  accommodation  normally  belonging  to  the 
angle  /'  is  obtained  for  the  eye  A',  which  consequently  receives  a 
clearer  image  of  the  visual  object  A  on  its  retina.  But,  inas- 
much as  all  hypermetropes  do  not  squint,  Donders  considered 
that  there  were  contributing  circumstances   which  caused  each 


*  Accommodation  and  Refraction  of  the  Eye,  p.  292. 
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hypermc trope  to  unconsciously  decide  between  distinct  monocu- 
lar vision  with  strabismus  and  indistinct  binocular  vision.  The 
latter,  he  said,  is  likely  to  be  preferred  if  the  condition  of  the 
refraction  and  the  acuteness  of  vision  is  the  same  in  each  eye  ; 
while,  if  the  retinal  images  differ  much,  by  reason  of  one  eye 
being  more  ametropic  than  its  fellow,  from  nebulous  cornea,  or 
from  other  causes,  the  desire  for  binocular  vision  would  be  less 
strong,  and  the  imperfect  eye  would  deviate  inward  for  the  sake 
of  the  resulting  increase  of  accommodation  in  the  perfect  eye. 

It  is  admitted  on  all  hands  that  hypermetropia  is  one  of  the 
causes  of  internal  strabismus,  but,  as  Schweigger*  has  pointed 
out,  it  is  not  the  only  cause,  and  probably  not  even  the  principal 
cause,  for  the  following  reasons:  (i)  If  Dondcrs'  theory  be 
complete,  convergent  strabismus  must  always  appear,  whenever 
there  is  binocular  hypermetropia,  along  with  the  conditions 
which  reduce  the  value  of  binocular  vision.  But  strabismus 
is  often  absent,  while  the  degree  of  ametropia  is  markedly 
different  in  the  two  eyes,  or  while  the  acuteness  of  vision  is  very 
defective  in  one  eye.  (2)  According  to  Donders'  theory,  the 
higher  the  degree  of  the  hypermetropia  the  greater  should  be 
the  tendency  to  strabismus  ;  and  yet  clinical  observation  shows 
that  this  is  not  the  case.  (3)  In  periodica!  strabismus,  the  in- 
fluence of  hypermetropia  and  of  the  accommodative  effort  is  very 
evident ;  and  yet  these  cases  only  go  to  show  that,  while  hyper- 
metropia is  very  frequently  one  of  the  causes  of  strabismus,  it 
is  not  the  only  or  most  important  one ;  for  here,  clearly,  some 
factor  necessary  for  the  production  of  a  permanent  squint  is 
wanting.  (4)  Donders"  theory  fails  to  explain  the  occurrence  of 
convergent  strabismus  in  emmetropic  and  in  myopic  individuals, 
where,  of  course,  no  excessive  effort  of  accommodation  is  re- 
quired. 

Schweigger  considers  that  a  want  of  equilibrium  between  the 
muscles  is  the  chief  cause  of  strabismus  (divergent  as  well  as 


*   Utter  das  SrAit/em,  Berlin,  1881,  and  Hnndbuch  dtr  Augmhdlkundt,  5U1  nl., 
P.   "46. 
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convergent),  and  that  convergent  strabismus  is  mainly  due  to  a 
preponderance  in  the  power  of  the  internal  over  the  external 
recti  ;  or,  with  equal  accuracy  one  might  say,  to  an  insufficiency 
of  the  external  recti.  It  would  seem  that  in  hypermetropic  the 
external  recti  are  apt  to  be  congenitally  less  powerful  than  the 
internal  recti  ;  while  in  myopia  congenital  insufficiency  of  the  in- 
ternal recti  is  the  more  common  condition.  The  internal  recti 
do,  however,  sometimes  preponderate  in  emmetropia,  and  even 
in  myopia ;  and  convergent  strabismus  does  sometimes  occur  in 
these  forms  of  refraction.  Whatever  be  the  condition  of  refrac- 
tion, strabismus  is  more  apt  to  be  developed  if  the  value  of  bin- 
ocular vision  be  diminished  by  imperfect  sight  in  one  eye. 
Schwcigger  does  not,  however,  give  any  proofs  of  this  pre- 
ponderance of  certain  muscles. 

Spontaneous  cure  of  strabismus  sometimes  takes  place,  most 
commonly  between  the  tenth  and  sixteenth  year  of  age.  That 
it  may  happen  with  hypcrmctropia,  and  with  defective  vision  in 
one  eye,  is  strongly  against  Donders'  theory. 

According  to  Hansen  Grut's  view,*  convergent  squint  origin- 
ates in,  and  is  maintained  as  the  result  of,  an  innervation  which 
induces  in  the  interni  a  shortening  greater  in  amount  than  that 
which  is  desirable. 

Singh  I  'ision  in  Concomitant  Convergent  Strabismus. — For  the 
most  part  these  patients  do  not  complain  of  double  vision,  al- 
though diplopia  is  the  rule  in  cases  of  convergent  strabismus  due 
to  paralysis  of  the  external  rectus.  Why  is  this  ?  The  image 
of  the  object  looked  at,  it  will  correctly  be  said,  must  be  formed 
in  the  squinting  eye,  in  each  of  these  kinds  of  strabismus,  on  a 
part  of  the  retina  not  identical  with  that  in  the  fixing  eye,  but 
lying  to  the  inside  of  it ;  and  hence  the  image  of  the  object 
should  be  projected  by  the  squinting  eye  to  its  own  side  of  the 
true  position  of  the  object  (homonymous  diplopia),  and  the  latter 
should  therefore  be  seen  doubled.  It  is  seen  doubled  in  the 
paralytic  form  ;  why  not  also  in   the  concomitant  form  ?     The 


only  explanation  of  this  circumstance,  which,  until  within 
last  few  years,  had  been  put  forward,  was  that,  convergent  con- 
comitant strabismus  being  a  quasi  physiological  condition,  the 
patient's  mind  involuntarily  suppresses  the  annoying  image  be- 
longing to  the  squinting  eye  in  a  manner  analogous  to  that  by 
which,  when  we  are  deeply  interested  in  conversation,  all  extra- 
neous sounds  are  unperceived,  although  they,  too,  must  reach 
the  nerve  of  hearing.  This  suppression  of  the  image  belonging 
to  the  squinting  eye  was  believed  to  be  the  more  easy  owing  to 
the  indistinctness  of  the  image  itself,  formed  as  it  is  on  a  pe- 
ripheral part  of  the  retina,  while  in  the  good  eye  it  falls  on  the 
macula  lutea.  We  often  find,  moreover,  that  the  squinting  eye 
is  a/>  initio  more  defective  (macula  cornea,  higher  degree  of 
hypermetropia,  astigmatism,  etc.)  than  its  fellow,  and  it  was 
held  that  this,  too,  rendered  suppression  of  its  image  more  easy. 
Such  a  suppression  of  the  image  is  possible,  and  it  no  doubt 
does  occur  in  many  cases  of  strabismus  ;  but  it  is  certain,  as 
pointed  out  by  Schweigger,  that  it  does  not  occur  in  all  of  them, 
perhaps  not  even  in  most  of  them.  It  would  be  beyond  the 
scope  of  this  handbook  were  I  to  go  into  the  arguments  on  this 
point  Suffice  it  to  say  that,  in  those  cases  where  suppression 
of  the  image  of  the  squinting  eye  does  not  take  place,  a  certain 
participation  in  the  act  of  vision  on  the  part  of  this  eye,  when 
not  too  blind,  is  implied.  One  of  two  events  takes  place  in  those 
cases  :  Either  the  region  of  the  retina,  on  which,  in  the  squinting 
eye,  the  image  of  the  visual  object  is  formed,  becomes  function- 
ally developed  into  a  spot  to  a  great  extent  physiologically 
"  identical  "  with  the  macula  lutea  of  the  straight  eye,  and  then 
something  approaching  normal  binocular  fusion  of  the  images 
comes  about,  and  hence  single  vision  ;  or  else  diplopia  is  actually 
present,  although,  as  a  rule,  it  passes  unnoticed  by  the  patient, 
owing  to  its  having  become  habitual  to  him.  In  some  cases  the 
first  of  these  conditions  is  the  actual  state,  in  others  it  is  the 
second  which  exists.  I  shall  mention  one  fact  in  support  of  each, 
but  must  refrain  from  entering  more  deeply  into  the  subject.     In 


support  of  the  first  is  the  occurrence,  not  rarely  observed,  of 
crossed  diplopia  after  operation  for  concomitant  convergent  stra- 
bismus, even  when  there  is  no  divergence  produced  ;  and  in 
support  of  the  second,  the  diplopia  which  intelligent  patients 
often  admit,  when  they  are  carefully  examined  with  the  aid  of  a 
red  glass  before  the  good  eye. 

Amblyopia  of  the  Squinting  Eye. — In  a  large  proportion  of  the 
cases  of  internal  concomitant  strabismus  the  squinting  eye- 
even  where  there  is  no  marked  astigmatism,  and  where  the  media 
are  clear — is  amblyopic.  Schweigger  states  the  proportion  of 
these  amblyopic  cases  to  be  30  per  cent.,  but  I  believe  the  per- 
centage to  be  much  larger.  It  has  been  a  very  generally  ac- 
cepted opinion  that  this  amblyopia  is  due  to  want  of  use  on  the 
part  of  the  squinting  eye,  in  consequence  of  the  suppression  of 
the  image  on  its  retina,  and  hence  it  is  termed  amblyopia  ex- 
anopsia.  If  this  view  were  the  correct  one,  we  ought  always  to 
find  only  slight  amblyopia  of  the  squinting  eye  in  children  soon 
after  strabismus  comes  on  ;  while  it  should  be  of  high  degree — 
in  fact,  the  eye  should  be  almost  useless — in  adults  who  have 
not  been  operated  on,  and  in  whom  monolateral  strabismus  had 
been  present  since  childhood.  And  yet  marked  amblyopia  may 
often  be  found  in  children  in  the  squinting  eye,  while  in  adults 
the  squinting  eye  often  has  very  good  vision — in  short,  the 
amblyopia  of  the  squinting  eye  is  not  progressive,  as  it  would 
be  were  it  exanopsia.  Again,  many  squinting  eyes,  when  the 
straight  eye  is  covered,  instead  of  fixing  the  visual  object  with 
the  macula  lutea,  remain  unchanged  in  position,  or  even  turn  in- 
ward more  than  before  (amblyopia  with  excentric  fixation)  ;  and 
in  less  well-marked  cases  of  the  same  sort,  although  there  is  no 
excentric  fixation,  yet  the  preference  for  fixation  with  the  macula 
lutea  is  lost,  and  uncertainty  of  fixation  results,  no  one  part  of 
the  retina  being  more  useful  for  that  purpose  than  another.  It 
is  held  by  many  that  this  form  is  characteristic  of  amblyopia  ex- 
anopsia, and  is  the  result  of  the  strabismus  ;  but  it  is  identical 
with  a  form  of  congenital  amblyopia   often  present  in  only  one 
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eye  without  strabismus  {p.  496).  A  strong  argument  in  favor 
of  amblyopia  exanopsia  is  the  improvement  which  often  seems 
to  take  place  in  the  vision  of  the  squinting  eye  by  systematic 
separate  use,  or  after  the  strabotomy.  But  it  is  tolerably  certain 
that,  where  the  improvement  takes  place,  the  defective  vision  has 
been  due  rather  to  retinal  asthenopia  than  to  amblyopia ;  and  if, 
at  the  outset,  patients  be  pressed  to  discern  the  test-types,  they 
often  succeed  in  producing  a  better  acuteness  of  vision  than  they 
at  first  seemed  to  possess.  In  many  cases  separate  use  fails 
altogether  in  improving  the  vision  of  the  squinting  eye,  even 
when  it  is  not  very  defective — a  fact  which  is  unfavorable  to  the 
amblyopia  exanopsia  theory.  The  circumstance  that  in  alter- 
nating strabismus  the  sight  of  each  eye  is  good,  cannot  be  re- 
garded as  proof  in  favor  of  amblyopia  exanopsia.  I,  myself, 
strongly  incline  to  the  views  so  ably  put  forward  by  Schweigger. 
The  explanation  which  he  gives  of  the  very  frequent  presence  of 
amblyopia  in  the  squinting  eye  is  that  it  is  congenital ;  and,  far 
from  being  the  result  of  the  strabismus,  is  a  factor  in  its  produc- 
tion, just  as  opacities  of  the  cornea,  or  high  degrees  of  ametropia, 
have  always  been  admitted  to  be. 

Priestley  Smith*  holds  somewhat  different  opinions.  To  ac- 
count for  the  phenomena  of  convergent  strabismus,  we  have,  he 
says,  to  consider  the  natural  conditions  of  vision  in  early  child- 
hood. An  infant's  vision  at  birth  is  a  mere  perception  of  light, 
and  his  eye-movements  are  involuntary  and  purposeless.  As  the 
organs  develop  he  learns  to  control  these  movements,  to  direct 
his  eyes  simultaneously  to  a  given  point,  to  fuse  the  two  retinal 
pictures  in  one  mental  impression,  and  to  recognize  the  forms  of 
objects.  During  the  first  few  years  of  life  these  newly  acquired 
faculties  are  less  stable  than  later  on,  and  more  easily  disturbed. 
Hence  the  greater  liability-  to  strabismus  in  infancy.  Among 
three  hundred  and  forty-seven  cases  where  the  onset  age  was 
ascertained,  two  hundred  and   fifty-four,  =  75   per  cent.,  began 


*  Bownuui  Lecture,  Trans.  Ophlkal.  Sot.  U.  K.,  1898. 


before  the  children  were   five  years  old.     Three  years  old  was 
the  commonest  age. 

The  hypermetropic  child  is  specially  liable  to  convergent  stra- 
bismus because  he  has  to  overcome  a  special  difficulty  :  he  must 
learn  to  converge  normally,  while  he  accommodates  abnormally. 
Failing  in  this,  he  squints  in  order  to  see  clearly.  Many  squints 
arise  in  this  way.  Hut  Priestley  Smith  says  the  influence  of 
hypermetropia  must  not  be  exaggerated  :  most  young  children 
are  more  or  less  hypermetropic ;  the  vast  majority  of  hypcr- 
met ropes  of  all  degrees  and  all  ages  have  no  squint,  and  some 
squinters  have  little  or  no  hypermetropia. 

Infantile  disorders — convulsions,  whooping-cough,  measles,  a 
fright,  a  fall,  etc. — are  often  the  starting-points  of  strabismus, 
because  the  controlling  influence  of  the  higher  brain-centers  is 
weakened  at  such  times. 

Priestley  Smith  thinks  that  a  continuous  squint  involves  weak- 
ening or  loss  of  visual  function,  and  that  the  younger  the  child 
the  more  readily  does  this  occur.  The  sense  of  fusion,  being  no 
longer  exercised,  is  gradually  lost,  and  may  prove  irrecoverable 
a  few  years  later,  even  though  the  eyes  be  put  straight.  Further, 
an  eye  which  never  fixes  the  object  at  which  the  patient  looks, 
loses  the  power  of  true  fixation.  Such  loss  is  found  most  often 
amongst  cases  of  early  onset  and  long  duration  ;  it  is  rarely,  if 
ever,  found  until  the  squint  has  become  continuous  for  at  least 
six  months.  Again,  it  is  probable  that  the  early  onset  of  stra- 
bismus, with  complete  disuse  of  the  squinting  eye,  may  arrest 
the  development  of  form-perception  in  the  latter,  and  thus  ren- 
der it  permanently  amblyopic. 

We  should  treat  strabismus,  therefore,  as  early  as  possible,  so 
as  to  prevent  secondary  impairment  of  vision,  or  so  as  to  correct 
such  impairment  by  educative  measures,  if  it  be  already  present. 
By  covering  the  good  eye  with  a  pad  (almost  always  possible, 
with  patience  CM  the  mother's  part),  we  can  oblige  the  child  to 
use  the  neglected  eye.  We  can  thus  preserve  its  function  intact, 
or  stimulate  it  if  it  be  already  weakened.     We  can  even  restore 


fixation -puwer  to  an  eye  which  has  already  lost  it,  if  the  loss  be 
not  of  too  long  standing.     Spectacles  to  correct  refractive  em 
if  required,  are  used  in  conjunction  with  the  pad.     At  later  ages 
'•  bar-reading  "  and  the  stereoscope  will  aid  in  the  recovery  of 
binocular  vision. 

It  is  often  right,  Priestley  Smith  considers,  to  operate  even  at 
very  early  ages,  when  persistent  use  of  the 
spectacles  and  pad  gives  no  continuous  im- 
provement. To  postpone  operation  in  all 
cases  to  five  or  six  years  of  age  is  often,  he 
thinks,  to  lessen  the  likelihood  of  a  complete 
cure. 

There  are  Three  Clinical  Varieties  of 
Convergent  Concomitant  Strabismus. — ( i ) 
Periodic.  (2)  Permanent  alternating.  (3) 
Permanent  monolatcral.  1'eriodic  strabis- 
mus occurs  only  when  some  great  effort  of 
accommodation  is  required.  It  sometimes  is 
the  first  stage  of  permanent  Homolateral  or 
of  alternating  strabismus;  but  these  t\w> 
latter  forms  do  not  always  have  their  he- 
ginning  in  the  periodic  form,  which  often 
continues  as  periodic  to  the  end  of  the 
chapter.  In  alternating  strabismus  the  pa- 
tient squints  sometimes  with  one  eye  and 
sometimes  with  the  other.  In  permanent 
monolateral  strabismus  the  squint  is  confined  to  one  eye, 

Measurement  of  Convergent  Strabismus. — The  amount  or  de- 
gree of  the  deviation  of  the  squinting  eye  from  its  normal  posi- 
tion is  not  the  same  in  every  case,  and  the  size  of  the  squint  is 
measured  by  one  of  the  following  methods.  Whichever  of 
them  be  used,  it  is  important  that  the  patient  be  directed,  during 
the  test,  to  regaril  a  distant  object  placed  in  the  median  line  and 
on  a  level  with  his  eyes.  If  he  look  at  a  near  object  the  squint 
may  be  overestimated,  by  reason  of  its  increase  with  accommo- 
dation. 
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THE  ORBITAL  MUSCLES. 

i.  By  the  linear  method  we  measure  the  number  of  millime- 
ters by  which  the  eye  deviates  from  its  normal  position.  The 
good  eye  is  shaded,  and  the  squinting  eye  is  caused  to  fix  an 
object  in  the  median  line — by  preference  a  distant  object.  Close 
under  the  margin  of  the  lid  a  strabometer  {Fig.  154)  is  then 
placed,  so  that  the  o  point  may  coincide  with  a  peqiendicular  let 
fall  from  the  center  of  the  cornea.  The  shade  being  removed 
from  the  good  eye,  the  squinting  eye  is  allowed  to  resume  its 
abnormal  position,  and  the  degrees  recorded  on  the  instrument, 
under  a  perpendicular  let  fall  from  the  center  of  the  cornea  in 
this  position,  are  read  off.     They  give  the  amount  of  the  deviation. 
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2.  Hirschberg's  method*  consists  in  estimating  the  degree  of 
deviation  by  the  position  of  the  corneal  reflex  of  a  candle-flame 
field  straight  in  front  of,  and  about  a  foot  from,  the  eye.  Where 
there  is  no  squint  this  reflex  is  situated  at,  or  (with  large  angle  y) 
slightly  to  the  inner  side  of,  the  center  of  the  pupil  in  each  eye. 
In  a  convergent  squinting  eye  it  is  displaced  outward,  and 
Hirsehberg  recognizes  five  groups  of  strabismus.  Group  1  (Fig. 
155  representing  the  right  eye),  in  which  the  reflex  is  nearer  to 
the  center  than  to  the  margin  of  the  pupil.  This  represents  a 
strabismus  of  less  than  io°,  and  no  operation  is  indicated. 
Group  2,  in  which  this  reflex  is  at  or  about  the  margin  of  the 
pupil,  representing  a  strabismus  of  \2°  to  150,  and  indicating  a 


•   Centralblatl  f.  p.  Augenhcilkundt,  1886,  p.  5. 
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simple  tenotomy,  with  occasionally  a  tenotomy  of  the  other  inter- 
nal rectus.  Group  3,  in  which  the  reflex  is  outside  the  pupillary 
margin,  about  halfway  between  the  center  of  the  pupil  and  the 
corneal  margin.  This  represents  a  strabismus  of  about  25°,  and 
indicates  a  tenotomy  of  the  internal  rectus,  combined  with  a 
moderate  advancement  of  the  external  rectus.  Occasionally, 
later  on,  a  tenotomy  of  the  other  internal  rectus  will  be  required. 
Group  4,  in  which  the  reflex  is  on  or  near  the  corneal  margin  ; 
representing  a  strabismus  of  450  to  500,  and  indicating  a  tenot- 
omy of  the  internal  rectus,  along  with  energetic  advancement  of 
the  external  rectus,  and  sometimes  a  later  tenotomy  of  the  other 
infernal  rectus.  Group  5,  in  which  the  reflex  is  on  the  sclerotic, 
between  the  margin  of  the  cornea  and  the  equator  bulbi.  This 
represents  a  strabismus  of  6o°  to  8o°,  and  requires  the  com- 
bined operation,  with  strongest  possible  advancement  of  the  ex- 
ternus.  Even  this  is  sometimes  insufficient,  and  a  tenotomy  of 
the  internal  rectus,  or  even  the  combined  operation  on  the  other 
eye,  may  be  subsequently  required.  This  is  a  modification  of 
the  linear  method,  and  is  a  convenient  one  in  routine  practice. 

3.  Priestley  Smith  measures  strabismus  by  means  of  a  double 
tape  (Fig.  156),  used  in  conjunction  with  the  ophthalmoscope, 
as  shown  in  the  accompanying  figures.  The  patient  places  the 
ring  /-*  on  one  of  his  fingers,  and  holds  it  to  his  cheek.  The 
observer  places  the  ring  0  on  the  forefinger  of  the  hand  which 
holds  the  ophthalmoscope  ;  this  keeps  his  eye  at  a  distance  of 
one  meter  from  the  patient's  face.  He  uses  his  disengaged  hand 
as  a  fixation -object  for  the  patient,  holding  it  edgewise  toward 
the  patient,  and  letting  the  graduated  tape  slide  between  his 
fingers.  A  small  weight  at  the  end  of  the  tape  keeps  it  stretched 
as  the  hand  moves  in  cither  direction. 

Pig,  157  illustrates  the  measurement  of  a  convergent  strabis- 
mus of  the  right  eye.  The  patient,  seated  below  the  lamp  and 
holding  the  tape  as  above  described,  is  told  to  look  at  the  mirror. 
The  observer,  holding  the  ring  0  and  the  mirror  in  the  right 
hand,  throws  the  light  on  the  patient's  left  eye  (/.) — i.e.,  the  fix- 


and  telling  the  patient  to  watch  this  hand,  he  moves  it  outward 
along  the  tape  (see  Fig.  1 56),  and  meanwhile  watches  the  corneal 
reflex  in  the  deviating  eye.  When  this  latter  reaches  the  middle 
of  the  pupil  he  reads  the  position  of  the  hand  upon  the  tape. 
The  axis  of  the  deviating  eye  (A')  has  moved  from  R'  to  O, 
through  the  angle  R'  R  0.     The  axis  of  the  non-deviating  eye 
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(A)  has  moved  through  an  equal  angle  (0  A  A').  The  angular 
movement  of  A,  as  measured  by  the  tape,  equals  the  angular 
deviation  of  A'. 

Fig.  [58  illustrates  the  measurement  of  a  divergent  strabismus 
of  the  right  eye.  The  hands  must  be  reversed,  but  the  principle 
is  the  same  as  before. 

The  graduated  tape  is  a  substitute  for  a  graduated  arc  of  a  circle, 
but  does  not  exactly  correspond  with  such  an  arc  ;  the  error  in- 
volved is,  however,  so  small  as  to  be  of  no  importance  if  the 
observer  keep  his  two  hands  at  about  the  same  distance  from 
the  patient's  face.  In  this  mode  of  measuring  a  strabismus  it  is 
the  excursion  of  the  fixing  eye  which  is  actually  measured,  and 
the  excursion  of  the  deviating  eye  is  supposed  to  be  equal  to  it. 
If  the  excursions  of  the  two  eyes  are  unequal,  the  result  would 
be  at  fault.  The  method,  though  difficult  to  explain  in  words, 
is  very  quick  and  satisfactory  in  practice. 

4.  The  Angular  Method. — The  object  aimed  at  here  is  to  de- 
termine the  size  of  the  angle,  which  the  visual  axis  of  the  squint- 
ing eye  makes,  with  the  direction  it  should  normally  have.  For 
this  purpose  a  perimeter  is  employed.  Let  us  suppose  that  the 
right  eye  (A',  Fig.  159)  be  the  squinting  eye,  and  that  P  0  P 
be  the  arc  of  the  perimeter.  The  patient  is  placed  at  the  instru- 
ment, as  though  the  field  of  vision  of  his  squinting  eye  were  about 
to  be  examined.  He  is  directed  to  look  at  a  distant  object  (A) 
with  his  good  eye  (A).  The  visual  line  from  R  should  now  pass 
through  the  point  o,  but  it  passes  through  the  point  n,  and  there- 
fore o  R  n  is  the  angle  of  the  strabismus.  The  surgeon  finds  the 
position  of  u  by  carrying  the  flame  of  a  candle  along  the  per- 
imeter until,  with  his  eye  placed  behind  the  flame,  he  finds  that 
the  corneal  image  of  the  flame  occupies  the  center  of  the  pupil. 
The  flame  itself  will  then  be  at  «,  and  the  size  of  the  squint-angle 
may  be  read  off  there.  This  gives  us  the  optical  axis  of  the  eye  ; 
but,  to  be  strictly  accurate,  we  must  remember  that  the  position 
of  the  visual  axis  is  what  we  require,  and  that  it  lies  a  few  de- 
grees further  inward,  according  to  the  size  of  the  angle  r-     The 


angular  method  is  now   in   general   use  instead   of  the   linear 
method,  than  which  it  is  more  accurate. 

5.  A  good  subjective  method  for  determining  the  dimension 
of  a  strabismus,  but  which  can  only  be  used  where  diplopia  is 
present,  is  what  may  be  called  the  method  by  tangents.  Upon 
a  wall  of  the  consulting-room,  in  a  horizontal  line,  and  so  as  to 
be  on  a  level  with  the  eyes  of  the  patient,  who  is  placed  about  3 
meters  from  the  wall,  are,  permanently  marked  out,  tangents  of 


angles  of  50  each,  as  seen  from  the  place  where  the  squinting  eye 
is.  Exactly  opposite  to  the  squinting  eye  is  o°,  while  toward 
the  right  and  left  the  points  arc  marked  up  to  450  or  more.  The 
flame  of  a  candle  being  held  at  o°,  and  one  eye  of  the  patient 
being  covered  with  a  red  glass,  he  is  called  on  to  indicate  the 
position  of  the  image  belonging  to  the  squinting  eye,  and  the 
number  on  the  wall  which  corresponds  to  this  gives  the  angle  of 
the  strabismus.      For  the  purpose  of  estimating  paralyses  of  the 


orbital  muscles,  a  similar  row  of  tangents,  or  several  such,  may- 
be marked  out  in  the  vertical  direction. 

Mobility   of  the    Eye    Outward    in    Convergent    Concomitant 
Strabismus. — This  is   often    defective   in  the  squinting  eye,  and 
sometimes  also   in  the  fixing    eye.     The  excursiveness  of  the 
lateral  motions  of  the  eyeball  may  be  measured  by  the  perime- 
ter.    Placing  the  patient  as  though  the  field  of  vision,  say  of  his 
right  eye,  were  about  to  be  examined,  the  patient  is  directed  to 
follow  with  his  eye  the  flame  of  a  candle  carried  along  the  pe- 
rimeter from  o°  toward  900  in  the  temporal  direction,  and  when 
it  is  found  that  the  eye  cannot  be  turned  any  further  in  this 
direction   the  extreme  position  is  noted  by  the  position  of  the 
'.candle  at  the  perimeter.     The  corneal  image  of  the  flame  must, 
f  course,  be  central  when  the  position  of  the  flame   is  read  off. 
a  similar  way  the  mobility  of  the  eye  inward  may  be  meas- 
red.     In  the  normal  eye  the  mobility  in  each  direction  is  about 
50.      In  strabismus  we  simply  compare  the   outward  mobility 
f  the  squinting  eye  with  that  of  the  good  eye,  to  ascertain  how 
much,  if  anything,  the  former  lacks  of  its  normal  amount. 

Treatment. — The  bearing  of  hypermetropia  on  the  production 
of  many  cases  of  strabismus  long  since  suggested  the  idea  of 
curing  the  deviation  by  spectacles,  which  would  correct  any 
existing  hypermetropia.  The  accommodation  having  been  par- 
alyzed by  atropin,  and  kept  under  its  influence  for  some  weeks 
or  months,  spectacles  which  completely  correct  the  hyperme- 
tropia and  astigmatism  are  meantime  constantly  worn.  Should 
the  patient  require  to  use  his  eyes  for  near  work  while  under 
treatment,  it  is  necessary  that  he  should  have  suitably  higher  + 
glasses  for  his  near  work.  Occasionally  good  cures  are  effected 
by  this  means  ;  and  when  a  periodic  strabismus  in  a  child  comes 
under  my  care  I  always  think  it  worth  while  to  attempt  its  cor- 
rection   in   this  way  ;  but  in    general  it   is,   by   itself,  of  no  use 

whatever. 

Ortluftie  Treatment. — To  Javal*  is  due  the  credit  of  devising 
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this  method  ;  but  although  he  did  so  some  years  ago,  it  is  only 
recently  that  the  treatment  has  been  introduced  into  practical 
ophthalmology. 

In  order  that  the  treatment  maybe  carried  out  it  is  necessary, 
in  the  first  instance,  that  the  strabismic  person  should  have  di- 
plopia. If  the  latter  be  not  present  spontaneously  it  has  tn  be 
developed,  and  it  is  sometimes  possible,  when  the  sight  in  the 
squinting  eye  is  not  too  defective,  to  give  the  patient  diplopia — 
i.t\,  to  make  him  continuously  conscious  of  the  presence  of  the 
image  belonging  to  the  squinting  eye.  This  may  be  done  by 
means  of  exercises  with  a  prism,  base  downward,  before  the  de- 
viated eye,  and  a  candle-flame  as  visual  object.  The  exercises 
are  to  be  repeated  daily  until  diplopia  without  a  prism  is  estab- 
lished. Javal  recommends  the  following  exercise  to  develop 
diplopia  :  A  screen — e.g.,  a  large  sheet  of  cardboard — is  held 
vertically  between  the  two  eyes,  while  the  patient  is  directed  to 
look  at  a  candle -flame  about  2  meters  in  front  of  him.  Double 
vision  may  immediately  appear  ;  but,  if  it  does  not,  it  may  be 
brought  out  by  now  and  then  covering  the  good  eye  for  a  mo- 
ment, or  by  placing  before  it  a  red  glass,  which  can  soon  be 
done  without.  Leas  brilliant  visual  objects  are  gradually  sub- 
stituted, until,  finally,  the  double  vision  will  continue  even  when, 
at  first  cautiously,  the  screen  is  removed. 

Double  vision  having  been  established,  we  proceed  to  enable 
the  patient  to  fuse  the  double  images — i.e.,  to  obtain  binocular 
vision — and  when  we  have  succeeded  in  doing  this  we  have 
cured  the  squint.  The  end  in  view  is  best  effected  by  means  of 
a  stereoscope,  into  which,  in  place  of  the  usual  prisms,  +  6  D 
lenses  have  been  introduced.  The  focal  distance  of  these  lenses 
being  about  the  length  of  an  ordinary  stereoscope,  rays  coming 
from  the  slides,  and  passing  through  them,  fail  into  the  ob- 
server's eye  as  parallel  rays  ;  the  accommodation  consequently 
is  suspended,  and  under  normal  conditions  the  visual  lines  are 
parallel,  as  though  looking  at  a  distant  object.  In  the  normal 
state  the  double  picture,  or  diagram,  will  seem  to  be  single,  but 
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to  the  strabismic  patient  in  whom  diplopia  is  present  it  will  be 
double.  Our  duty,  then,  is  to  diminish  the  distance  between 
the  pictures,  until  the  patient  finds  himself  just  able  to  fuse  the 
images  into  a  single  impression.  After  a  day  or  two  the  distance 
is  increased  slightly,  and  so  on,  until,  finally,  the  normal  posi- 
tion ts  reached.  It  is  needless  to  say  that  in  these  exercises  .ill 
errors  of  refraction  must  be  eliminated  by  the  proper  glasses.* 

The  pictures  used  in  the  stereoscope  should  be  geometrical 
figures,  or  specially  designed  pictures,  in  order  that  both  surgeon 
and  patient  may  the  more  readily  recognize  their  fusion. 

Only  the  very  slight  degrees  of  strabismus  are  adapted  for 
the  attempt  at  cure  by  orthoptic  treatment.  A  marked  deviation 
will  not  be  amenable  to  it.  Moreover,  it  makes  demands  both 
upon  the  patience  and  intelligence  of  the  patient,  which  are 
rarely  fulfilled,  especially  in  hospital  practice.  A  field  more  fer- 
tile in  good  results  for  the  employment  of  this  treatment  is  found 
in  the  completion  of  cures,  which  have  been  commenced  by 
operative  measures. 


*  The  existence  or  otherwise  of  true  binocular  vision  may  be  ascertained  by  the 
simple  experiment  of  giving  tne  patient  a  book  to  read,  and  holding  a  cedar  pencil 
halfway  between  his  eyes  and  the  page  at  right  angles  to  the  lines  of  type.  If  bin- 
ocular virion  be  present,  the  pencil  will  not  offer  any  impediment  to  the  reading  ;  but 
if  it  be  not  present,  pans  of  the  page  will  be  hidden  behind  die  pencil.  The  reader 
may  prove  this  by  performing  the  experiment  on  himself,  first  with  both  eyes  open 
(binocular  vision),  and  then  with  one  eye  shut. 

Another  method  is  that  known  as  Hering's  drop  experiment.  A  cylinder  about 
25  cm.  long,  and  wide  enough  to  lake  in  both  eyes  of  a  person,  is  provided — at  the 
opposite  end  from  that  placed  around  the  eyes — with  two  strong  wires  18  inches  long, 
which  jut  out  in  continuation,  as  it  were,  of  the  cylinder,  but  which  are  bent  out- 
ward sufficiently  to  keep  them  out  of  view  of  the  patient.  Between  the  ends  of  these 
wires  a  fine  thread  is  stretched,  with  a  small  bead  fastened  at  its  middle  point,  so 
I  fiat  the  bead  may  occupy  the  center  of  the  field  when  the  patient  looks  through 
the  cylinder.  During  the  experiment  the  thread  is  in  the  horizontal  position,  and 
the  bead  is  used  as  the  patient's  fixation  point.  Small  balls  of  different  sir.es  (peas, 
beans,  etc.)  are  then  let  fall  from  a  height,  one  after  another,  a  couple  of  dozen 
times  or  more,  some  of  them  in  front  of  the  thread,  some  of  them  behind  it.  If  the 
patient  have  normal  binocular  vision,  he  will  be  able  to  say  each  time  with  certainty 
whether  the  ball  fulls  in  front  of  or  Iwhind  the  thread  ;  but  if  he  have  not  true  bin- 
ocular vision,  if  only  one  eye  l>c  used,  he  will  merely  guess  at  the  position  of  the 
falling  ball,  and  will  make  frequent  mistakes. 
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Operative  TreatiHDit. — Division  of  the  tendon  of  the  internal 
rectus  muscle,  combined,  sometimes,  with  advancement  of  the 
insertion  of  the  external  rectus,  is  the  measure  which  has  to  be 
applied  in  most  of  the  cases  which  come  under  our  notice.  I 
am  strongly  opposed  to  operative  interference  in  patients  under 
five  years  of  age,  and  very  much  prefer  that  they  should  be  seven 
or  eight  years  old,  or  even  older.  Early  childhood  offers  a  de- 
cided obstacle  to  the  careful  adjustment  of  the  operation  and  to 
orthoptic  treatment. 

In  order  that  the  operative  proceeding  may  be  adapted  to  each 
case,  the  following  points  must  have  been  previously  noted  with 
care :  (a)  The  dimension  of  the  strabismus  angle.  (6)  The 
lateral  mobility  of  the  eyes,  especially  the  mobility  outward  of  the 
squinting  eye.  (e)  The  refraction  of  the  eyes,  and  the  acuteness 
of  vision  of  the  squinting  eye,  as  well  as  the  presence  or  other- 
wise of  diplopia  :  the  first,  in  order  that  glasses  for  the  correction 
of  any  hypermetropia  may  be  worn  if  desirable  after  the  opera- 
tion ;  the  second,  because,  ceteris  paribus,  an  operation  for  con- 
vergent strabismus  will  produce  a  more  marked  effect  if  the 
vision  in  the  squinting  eye  be  good  than  if  it  be  very  defective  ; 
and  the  third,  because  the  presence  of  diplopia  encourages  the 
hope  that  binocular  vision  may  be  restored. 

Rules  which  will  insure  in  every  case,  with  absolute  certainty, 
the  desired  degree  of  operative  effect  cannot  be  laid  down.  The 
following  will  be  found  to  answer  in  the  majority  of  cases,  and  if 
the  effect  be  now  and  then  too  great  it  can  easily  be  adjusted  by 
bringing  forward  the  internal  rectus,  or  by  setting  back  the  ex- 
ternal rectus,  within  a  few  days  after  the  operation.  In  every 
instance  it  should  be  the  desire  of  the  surgeon  to  leave  2°  or  30 
of  strabismus  behind ;  for  the  effect  of  the  operation  is  apt  to 
increase  within  a  year,  and,  if  absolute  parallelism  be  present  at 
first,  divergence  may  ultimately  supervene.  The  establishment 
of  binocular  vision,  when  possible,  would  do  away  with  this  rem- 
nant of  strabismus  ;  but  under  any  circumstances  the  latter  does 
not  detract  from  the  cosmetic  result. 


554 


DISEASES  OK  THE  EYE. 


If  the  vision  of  the  squinting  eye  be  fairly  good,  and  the 
viation  amount  to  not  more  than  150  or  200,  and  the  power 
the  external  rectus  be  sufficient,  the  correction  can  be  effeetc 
by  the  tenotomy  of  the  internal  rectus  "of  the  squinting  eye. 
strabismus  of  200  will  require  the  free  separation  of  the  delicate 
connections  between  the  anterior  surface  of  the  tendon,  or  cap- 
sule of  Tenon,  and  the  conjunctiva  as  far  back  as  the  caruncle,  in 
order  that  the  tendon  may  be  free  to  contract.  For  a  deviation 
of  1  50  or  less  this  separation  should  not  be  so  free,  or  should  be 
quite  omitted  ;  or,  if  a  very  slight  effect  be  desired,  it  can  be 
produced  by  drawing  the  conjunctival  wound  together,  after  an 
operation  which  has  been  confined  strictly  to  the  insertion  of 
the  tendon. 

If  the  vision  of  the  squinting  eye  be  fairly  good,  and  the  power 
of  the  external  rectus  sufficient,  and  if  the  squint  be  more  than 
200,  it  is  advisable  to  divide  the  proceeding  between  the  eye 
?.g.,  if  it  be  30°,  about  200  are  corrected  by  tenotomy  of  the  in- 
ternal rectus  of  the  squinting  eye,  and  the  remainder  by  tenotomy 
of  the  internal  rectus  of  the  fixing  eye.  If  desired,  the  effect  of 
the  tenotomy  in  one  or  both  eyes  may  be  increased  by  a  sutur 
passed  through  a  fold  of  conjunctiva  at  the  outer  side  of  tin. 
globe,  and  tied  tightly. 

If,  although  the  vision  of  the  squinting  eye  be  good  and  the 
deviation  not  more  than  200  or  25°,  there  be  marked  loss  of 
power  of  the  external  rectus  muscle,  tenotomy  of  the  internal 
rectus  alone  will  often  lead  to  disappointment,  and  a  good  result 
will  require  this  tenotomy  to  be  combined  with  advancement  of 
the  external  rectus,  the  operative  measures  being  confined  to  the 
squinting  eye.  But  advancements  in  such  cases  as  this  must  be 
very  cautiously  carried  out,  as  an  excessive  effect  may  easily  be 
produced.  The  external  rectus  should  be  but  slightly  brought 
forward. 

If  the  deviation  exceeds  350,  even  when  there  is  good  vision 
in  the  squinting  eye,  and  no  loss  of  power  in  the  external  rectus, 
tenotomy  of  the  internal   rectus  of  each  eye  is   rarely  sufficient, 
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and  as  a  rule  advancement  of  the  external  rectus  of  the  squinting 
eye  must  be  combined  with  these  measures. 

With  a  deviation  of  300  to  35  °,  and  loss  of  power  in  the  ex- 
ternal rectus,  the  demancl  for  advancement  of  the  external  rectus 
becomes  more  imperative.  The  correction  of  squints  of  40 °  and 
more  are,  in  every  instance,  to  be  effected  by  tenotomy  with 
vigorous  advancement  in  the  squinting  eye,  and  subsequent 
tenotomy  of  the  internal  rectus  in  the  good  eye. 

In  cases  where  the  vision  of  the  squinting  eye  is  much  reduced, 
the  deviation  great,  and  the  insufficiency  of  the  externa!  rectus 
marked,  the  combined  operation  in  one  or  both  eyes  is  the 
proper  proceeding. 

Mode  of  Operating  for  Strabismus. —  Tenotomy. — The  instru- 
ments required  for  this  operation  are  a  spring-stop  speculum,  a 
small-toothed  forceps,  blunt  scissors  somewhat  curved 
on  the  flat,  and  two  strabismus  hooks  (Fig.  160). 

The  eye  having  been  thoroughly  cocainized,  the  patient 
is  placed  on  his  back,  the  surgeon  standing  in  front  of 
him  and  on  his  left-hand  side  if  the  left  eye  is  to  be 
operated  on,  or  behind  him  if  it  be  the  right  eye.  The 
speculum  is  then  applied,  and  the  conjunctiva  over  the 
insertion  of  the  tendon  of  the  internal  rectus  is  seized 
with  the  forceps,  and  incised  with  the  scissors  be- 
tween the  forceps  and  the  eye.  Into  the  opening  thus 
made  the  points  of  the  closed  scissors  are  inserted,  and, 
with  a  snipping  action,  a  passage  is  made  through  the 
subconjunctival  tissue — from  the  conjunctival  aperture 
upper  border  of  the  tendon  in  case  of  the  left  eye,  or  to  its  lower 
border  in  the  right  eye.  The  scissors  are  now  laid  aside,  but 
the  conjunctiva  is  still  held  in  the  forceps  ;  and,  with  the  right 
hand,  the  point  of  the  hook  is  passed  through  the  opening  and 
along  the  passage,  until  the  edge  of  the  tendon  is  reached. 
The  point  of  the  hook  being  kept  in  contact  with  the  sclerotic, 
the  instrument  is  then  turned  rapidly  around  and  under  the 
tendon,  and  is  brought  close  up  to  the  insertion  of  the  latter 
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into  the  sclerotic,  care  being  taken  that  the  whole  breadth  of  the 
tendon  lies  on  the  hook.     The  forceps  are  now  laid  aside,  an 
the  hook  carrying  the  tendon  is  transferred  to  the  left  hand.    O: 
blade  of  the  scissors  (held  in  the  right  hand)  is  now  inserted 
tween  the  globe  and  the  tendon,  and  the  latter  is  completely 
divided  at  its  insertion.     The  second  hook  is  then  employed  for 
searching,  above  and  below,  for  any  strands  of  the  tendon  which 
may  be  left  undivided,  the  test  for  complete  division  being  that 
the  hook  can  be  brought  up  without  obstruction  to  the  margin 
of  the  cornea.     If  the  smallest  segment  of  the  tendon  be  left  un- 
divided, the  result  of  the  operation  is  apt  to  be   unsatisfactory. 
Immediately  after  the  operation  a  marked  diminution  in  the  mo- 
bility of  the  eye  inward  should  be  looked  for ;  as  this  motio 
can  now  only  take  place  by  aid  of  any  remaining  connective-tis 
sue  attachments   of  the   muscle  to  the  eyeball   and   capsule 
Tenon.     If  this  defect  in  motion  be  not  present,  or  in  only 
slight  degree  in  comparison  with  the  supposed  extent  of  opera 
tion,  it  may  be  concluded  that  the  tendon  is  imperfectly  divided 
and  a  new  search  with  the  hook  for  undivided   filaments  must  be 
made.     To  estimate  this  loss  of  motion  it  is  necessary  before  th 
operation  to  note  the  degree  of  mobility  of  the  eyeball   inward 
and  to  compare  it  with  the  inward  motion  of  the  other  eye, 

The  effect  of  the  operation  may  be  diminished,  if  found  roecea 
sary,  by  drawing  the  edges  of  the  conjunctival  wound  togcthe 
with  a  suture,  the  tendon  being  thus  prevented  from  uniting  with 
the  globe  so  far  back.  The  more  conjunctiva  we  include  in  the 
suture  at  each  side  of  the  wound  the  more  will  the  effect  of  tb 
tenotomy  be  reduced.  This  restricting  suture  should  be  applie 
when  the  immediate  result  of  the  tenotomy  is  greater  than  ex 
pectcd  or  desired. 

As  the  edges  of  the  conjunctival  wound  cannot  be  accurately 
adjusted  with  sutures,  none  are  applied  for  that  purpose.  They 
are  used,  as  above,  to  diminish  the  operative  effect ;  or,  when 
extensive  loosening  of  the  subconjunctival  tissue  has  been  per 
formed,  to  prevent  sinking  of  the  caruncle. 
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The  subconjunctival  operation  for  strabismus,  proposed  by  the 
late  Mr.  Critchett,  is  performed  as  follows:  A  fold  of  conjunc- 
tiva is  seized  close  to  the  lower  margin  of  the  insertion  of  the 
muscle,  and  incised  with  blunt-pointed  scissors,  so  as  to  expose 
the  tendon.  A  strabismus  hook  is  passed  through  the  opening 
and  under  the  tendon.  The  scissors  is  now  inserted  and  opened 
slightly,  one  point  being  kept  close  to  the  hook,  while  the  other 
is  passed  between  the  tendon  and  the  conjunctiva,  and  the  ten- 
don is  divided  close  to  its  insertion.  This  method  is  very  gen- 
erally adopted  by  KngHsh  surgeons.  For  myself,  I  prefer  the 
operation  (von  Graefe's)  previously  described,  as  it  much  more 
readily  admits  of  modifications  of  the  effect. 

In  von  Arlt's  method,  instead  of  a  hook  being  passed  under 
the  tendon  in  the  first  instance,  it  is  seized  with  the  forceps  with 
which,  just  previously,  the  conjunctiva  had  been  raised.  In 
other  respects  the  proceeding  is  the  same  as  von  Graefe's,  than 
which  it  is  said  to  be  less  painful. 

The  immediate  and  ultimate  effects  of  a  tenotomy  are  by  no 
means  identical.  Immediately  after  the  operation  the  effect  is 
very  marked,  owing  to  the  loosening  of  the  tendon  from  its  in- 
sertion. In  a  few  days,  when  it  becomes  reattached,  the  effect 
diminishes,  and  in  the  course  of  some  weeks  there  is  again  an 
increase  in  the  effect,  and  this  increase  continues  for  about  a 
year,  as  above  stated. 

The  ultimate  result  may,  with  tolerable  certainty,  be  estimated 
immediately  after  the  operation  by  testing  the  power  of  con- 
vergence. If  the  patient  be  directed  to  look  with  both  eyes  at 
the  surgeon's  finger  held  in  the  middle  line,  and  it  be  approached 
to  within  12  or  15  cm.  of  his  nose,  and  if  the  convergence  of  the 
eyes  can  be  maintained  at  that  distance,  the  effect  will  not  be  too 
great.  But  if  at  a  distance  of  from  18  to  20  cm.  the  operated 
eye  ceases  to  converge,  or  begins  to  diverge,  or  if  even  at  12  cm. 
the  convergence,  although  accomplished,  cannot  be  maintained 
for  more  than  a  few  moments,  and  that  then  the  operated  eye 
deviates  outward,  ultimate  divergence  may  be  expected,  even 
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though  the  actual  position  of  the  visual  axes  be  correi 
striding  suture  must  be  applied  in  such  cases. 

Sometimes,  although  the  patient  converges  up  to  12  cm.  sat- 
isfactorily, and  maintains  the  convergence  at  that  distance  for 
some  moments,  the  eye  will  then  rotate  inward.  In  such  cases 
there  is  apt  to  be  a  recurrence  of  the  strabismus. 

Adiancennnt. — In  cases  of  convergent  squint,  in  which  it  is 
desirable  to  combine  advancement  of  the  external  rectus  with 
tenotomy  of  the  internal  rectus,  the  latter  is  done  first,  as  above 
described,  at  the  same  sitting. 

An  opening  is  then  made  in  the  conjunctiva  immediately  over 
the  insertion  of  the  external  rectus,  and  as  long  as  the  breadth 
of  the  tendon.  The  band  of  conjunctiva  between  the  opening 
and  the  cornea  is  separated  up  with  the  scissors  from  the  sclerotic, 
for  to  it  the  tendon  has  to  be  fastened  later  on.  A  strabismus 
hook  is  now  passed  under  the  tendon,  and  brought  well  up  to 
its  insertion,  care  being  taken  that  the  whole  width  of  the  tendon 
is  held  on  the  hook.  A  needle  carrying  a  fine  silk  suture  is  in- 
troduced from  its  upper  margin  between  the  tendon  and  sclerotic, 
and  passed  through  the  tendon  at  its  middle  line.  In  the  same 
way  another  suture  is  passed  behind  the  tendon  from  its  lower 
margin,  and  through  it,  close  to  the  first  suture.  Each  of  these 
sutures  is  knotted  firmly  on  the  tendon,  a  long  end  being  left  to 
each  (Fig.  161).  The  tendon  is  separated  off  with  the  scissors 
from  the  sclerotic  close  to  its  insertion.  The  sutures  are  passed 
through  the  conjunctival  flap  in  the  direction  of  the  muscle,  and 
are  respectively  tied  with  their  own  ends.  A  greater  or  less 
effect  is  produced,  according  as  the  sutures  are  placed  further  or 
nearer  to  the  insertion  of  the  tendon,  and  according  as  they  are 
drawn  more  or  less  tightly.  I  have  found  this  method  perfectly 
satisfactory. 

Immediately  after  the  combined  operation  is  finished  there 
should  be  no  divergence,  nor  should  there  be  marked  loss  of 
motion  of  the  eyeball  inward.  In  either  case  the  effect  is  too 
great,  and  must  at  once  be  diminished  by  an  adjustment  of  the 
advancing  sutures,  or  a  bringing  forward  of  the  internal  rectus. 
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In  my  opinion,  even  if  it  lie  in  the  plan  of  the  treatment  to 
supplement  the  tenotomy  (or  combined  operation)  on  the  squint- 
ing eye  by  a  tenotomy  (or  combined  operation)  on  the  fixing 
eye,  both  eyes  should  not  be  operated  on  at  one  and  the  same 
sitting.  An  interval  of  a  fortnight  or  more  should  elapse,  in 
order  that  the  true  effect  of  the  first  proceeding  may  be  accu- 
rately gauged,  and  then  the  surgeon  will  be  in  a  position  to  know 
how  to  regulate  his  operative  measures  for  the  other  eye. 

After  a  strabismus  operation,  a  light  dressing  is  applied,  and 
is  changed  morning  and  evening  for  forty-eight  hours,  when,  if 
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no  suture  has  been  used,  it  may  be  discarded.     If  sutures  have 
been  employed,  the  dressing  is  retained  until  they  come  away. 

Dangers  of  the  Strabismus  Operation. — I  have  never  seen  an)' 
inflammatory  reaction  after  a  strabismus  operation,  not  even  after 
an  advancement,  nor  have  I  ever  seen  any  serious  accident  dur- 
ing the  operation.  Puncture  of  the  sclerotic  with  the  scissors 
while  the  tendon  was  being  divided  has  occured  in  the  hands  of 
some  operators  ;  but  I  confess  I  cannot  understand  how  such  an 
accident  could  happen,  unless  the  operator  had  his  own  eyes 
shut.     It  is  also   stated  that  eyes  have  been  lost  after  squint 
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operations  through  orbital  cellulitis,  which,  beyond  doubt,  must 
have  been  brought  on  by  the  introduction  of  septic  matter  upon 
the  instruments. 

Occasionally  a  small  arterial  branch  may  be  divided  during 
the  operation,  and  this,  bleeding  into  the  capsule  of  Tenon,  may 
cause  rather  alarming  exophthalmos.  The  protrusion  goes  back 
in  a  few  days  with  use  of  a  pressure  bandage.  I  have  only  seen 
the  occurrence  twice. 

Sinking  of  the  caruncle,  some  months  after  the  tenotomy, 
when  it  does  rarely  occur,  can  be  remedied  in  the  following  way  : 
The  conjunctiva  is  divided  vertically  about  6  mm.  from  the 
caruncle.  The  inner  lip  of  the  wound  is  raised,  scissors  curved 
on  the  flat  passed  in,  and  the  subconjunctival  tissue  as  far  as 
under  the  sunken  caruncle  separated.  The  subconjunctival 
tissue  under  the  outer  lip  of  the  wound,  and  as  far  as  the  corneal 
margin,  is  loosened  in  the  same  way,  and  the  two  flaps  are 
brought  together  with  a  suture,  which  includes  a  sufficiency  of 
conjunctiva  to  draw  the  caruncle  well  forward. 

Treatment  Subsequent  to  Operation. — It  is  generally  necessary 
for  the  patient  to  wear  the  correcting  spectacles  for  his  hyper- 
metropia  either  constantly  or  for  near  vision  only,  according  as 
the  result  of  the  operative  measures  makes  it  more  or  less  desir- 
able to  suspend  the  accommodation.  After  some  months  it  is 
usually  possible  to  leave  off  the  spectacles,  except  for  near  vision. 

A  cure  of  the  strabismus,  in  the  sense  of  removal  of  the  de- 
formity, can  be  attained  by  operation  in  every  case,  and  by  itself 
affords  ample  reason  for  undertaking  the  operation.  But  a  cure, 
in  the  true  sense  of  the  term,  involves  restoration  of  binocular 
vision,*  and  this  is  very  rarely  obtained  by  operative  measures 
alone. 

Orthoptic  exercises  with  the  stereoscope  (p.  551)  are  of  great 
value  in  completing  a  cure  which  has  been  almost  effected  by 


*  The  im|>orlance  of  binocular  rittaa  consists  in  the  fact  that  it  is  chiefly  by  its  aid 
we  estimate  distances  finely  and  observe  the  shape  of  objects.  Even  plane  surfaces 
are  seen  much  more  accurately  with  binocular  than  with  monocular  virion. 


operation.  The  deviation,  which  has  been  reduced  to  a  mini- 
mum by  the  operation,  may  sometimes  be  quite  eliminated,  and, 
still  more  important,  binocular  vision  may  sometimes  be  devel- 
oped. Where  the  attending  circumstances  of  the  case,  both 
clinical  (acuteness  of  vision,  diplopia)  and  personal  (patience  and 
intelligence  of  the  patient),  admit  of  it,  an  effort  should  always 
be  made  to  effect  such  a  cure. 

Insufficiency  of  Convergence,  or  Insufficiency  of  the  In- 
ternal Recti  Muscles,  and  Divergent  Concomitant  Strabis- 
mus.— In  the  normal  condition  the  orbital  muscles  are  in  a  state 
of  equilibrium,  no  one  muscle  or  pair  of  muscles  having  more 
power  over  the  eyeballs  than  its  fellow. 

Insufficiency  of  the  internal  recti  muscles,  or  insufficiency  of 
convergence,  as  it  is  more  correctly  called,  implies  a  disturb- 
ance of  this  equilibrium.  The  converging  power  of  the  internal 
recti,  in  these  cases,  is  so  much  weakened  that  they  are  obliged 
to  make  a  constant  effort  to  prevent  the  eyes,  or  one  of  them, 
from  becoming  divergent,  and  it  is  only  the  demand  for  binocu- 
lar vision  which  stimulates  the  muscles  to  this  effort. 

Muscular  asthenopia  is  the  symptom  caused  by  this  insuffi- 
ciency. The  patients  complain  that  after  reading,  writing,  sew- 
ing, or  employment  at  other  near  work  for  a  time,  they  begin  to 
find  the  objects  spreading,  becoming  indistinct,  and  perhaps 
doubled.  Pain  in  and  about  the  eyes  conies  on.  These  symp- 
toms gradually  increase,  until  the  work  has  to  be  discontinued. 

A  great  deal  has  been  written  within  recent  years  upon  the 
relationship  of  some  nervous  diseases,  especially  epilepsy,  to 
want  of  power  in  one  or  more  of  the  orbital  muscles.  It  has 
been  thought  that  "  eye  strain,"  from  want  of  coordination  in 
these  muscles,  sometimes  agggravated,  if  it  did  not  actually 
cause,  epilepsy  ;  but  the  outcome  of  the  whole  discussion  seems 
to  be  that  there  is  no  such  connection. 

The  diagnosis  of  insufficiency  of  convergence  can  be  made  by 
the  following  methods  : 

(u)  The  patient  is  directed  to  look  at  the  tip  of  the  surgeon's 
47 
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finger  held  up  in  the  middle  line.  The  finger  is  brought  slowly 
closer  to  the  eyes  until  a  certain  point  is  reached  where  the  in- 
ternal rectus  of  one  eye  ceases  to  act,  the  other  eye  still  remain- 
ing in  fixation.  The  first  eye,  upon  the  finger  being  advanced  a 
little  more,  usually  becomes  divergent. 

(ft)  If  the  tip  of  the  finger  be  held  some  20  cm.  from  the   pa- 
tient's eyes,  and  if,  with   his  other  hand,  the  surgeon  cover  one 
of  the  eyes,  say  the  right,  while  the  left  is  caused  to  fix 
the  finger-tip,  it   will   be   found   that   the   eye  under  the 
hand  is  diverging,  and,  when  the  hand  is  removed  from 
it,  it  makes  an  inward   motion,  in  order  again  to  fix   the 
finger-tip.     The  explanation  of  this  is  that  when  one  eye 
is  covered  there  is  nothing  to  be  gained  in  the  way  of 
single  vision  by  an  excessive  exertion  of  the  weak  inter- 
nal recti ;  and  consequently  the   eye  which   is  excluded 
from  the  act  of  vision  is  abandoned  to  the  control  of  the 
external  rectus,  and   only  returns  to  its  normal  position 
.  **■  when,  being  restored  to  participation  in  the  act  of  vision, 
diplopia  would  otherwise  be  present. 

(c)  The  following  is  von  Graefe's  test  for  insufficiency  of  the 
internal  recti :  A  dot  with  a  fine  line  drawn  vertically  through  it 
(Fig.  162)  on  a  sheet  of  white  paper  is  given  to  the  patient  to 
look  at,  at  his  usual  reading  distance.  Before  one  eye,  say  the 
right,  a  prism  of  about  io°  with  its  base  downward  is  held  verti- 
cally. This,  in  the  normal  condition,  would  produce  a  double 
image  of  the  dot,  so  that  the  figure  would  seem  to  be  a  line  with 
two  dots,  the  upper  dot  being  the  image  belonging  to  the  right 
eye.  In  insufficiency  of  the  intern!  the  image  of  the  right  eye 
would  not  only  be  higher  than  that  of  the  left,  but  it  would  also 
stand  to  the  left  (crossed  double  images)  more  or  less,  so  that 
here  the  picture  is  that  of  two  lines,  each  with  a  dot,  the  upper 
line  and  dot  standing  to  the  left-hand  side  (Fig.  163).  This 
crossed  diplopia  indicates  divergence.  The  explanation  of  the 
experiment  is  as  follows  :  When  a  prism  is  held  before  the  right 
eye  the  possibility  of  binocular  vision   is  removed,  and,  insuffi- 
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ciency  existing,  the  weak  internal  rectus  of  the  right  eye  has  no 
object  in  greatly  exerting  itself,  and  consequently  abandons  the 
eye  to  the  traction  of  the  external  rectus.  I  lence  the  divergence 
and  the  projection  of  the  image  of  this  eye  to  the  opposite  side. 
The  degree  of  insufficiency  existing  may  be  determined  by  this 
same  experiment.  If  a  weak  prism  be  held  with  its  base  inward 
before  the  left  eye,  in  the  above  case,  the  images  of  the  tines 
will  appear  to  be  brought  closer.  By  gradually  proceeding  to 
higher  prisms  one  will  be  found  which  brings  the  lines  together, 
so  that  the  picture  will  now  be  that  of  two  dots  over 
each  other  on  one  line.  This  prism  is  the  measure 
of  the  insufficiency. 

(d)  Landolt  estimates  the  amount  of  insufficiency 
of  convergence  by  means  of  the  meter  angle  and 
amplitude  of  convergence.  For  an  account  of  the 
method  I  must  refer  the  reader  to  his  valuable  work.* 

(f)  Maddox's  rod  test  is  an  admirable  method  for 
ascertaining  the  condition  of  the  muscular  equilibrium 
of  the  eyeballs  and  for  estimating  any  existing  de- 
rangement of  it. 

The  apparent  lengthening  of  a  flame  into  a  line  of 
light,  when  looked  at  through  a  strong  cylinder,  is 
utilized  to  make  the  two  images  so  dissimilar  that  no 
desire  to  unite  them  remains.  The  chief  advantage  ,,|<:-  ,6J 
of  this  principle  is  that  slight  malpositions  do  not,  as  with 
prisms,  vitiate  the  result  materially.  A  glass  rod  mounted 
in  a  circular  metal  disc,  as  in  Fig.  164,  may  be  used  ;  or  a 
piano-cylinder  with  a  radius  of  about  20  mm. ;  or  a  piece 
of  corrugated  glass ;  or  a  flat  series  of  thin  glass  rods  side  by 
side.  The  best  flame  to  employ  is  that  of  a  gas-jet  turned  low, 
at  a  distance  of  5  mm.  or  6  mm.,  and  the  appearance  is  improved 
by  a  piece  of  blue  glass  before  the  other  eye,  to  equalize  the  illu- 
mination of  the  two  images.     The  line  of  light  is  at  right  angles 


*    The  R (fraction  and  Accommodation  of  the  Eye,  p.  50 1. 
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to  the  axis  of  the  cylinder.  If  it  pass  through  the  flame,  the 
balance  is  perfect;  if  not.  the  defect  is  measured  by  the  devi- 
ating angle  of  the  prism  which  is  found  to  bring  them  together, 
or,  preferably,  by  a  lithographed  scale,  placed  with  its  zero  just 
behind  the  flame,  so  that  the  figure  crossed  by  the  line  of  light 
gives  the  deviation  in  degrees.  For  vertical  diplopia  the  scale 
should  be  vertical,  and  for  horizontal  diplopia  horizontal.  In  either 
case  the  axis  of  the  cylinder  should  be  parallel  to  the  scale. 
When  the  cylinder  is  vertical  it  should  be  shaded  from  the  light 
of  the  window.  By  placing  the  patient's  head  in  different  posi- 
tions the  diplopia  can  be  measured  in  all  parts  of  the  motor- 
field.     Vertical  and  horizontal  scales  should,  for  this  purpose,  be 

fixed  on  the  wall,  with  their  zeroes  coin- 
ciding at  the  position  of  the  flame.  For 
near-vision  tests  a  flame  is  too  large. 
A  scale  should  be  used  on  a  black- 
background,  with  a  small  silvered 
hemisphere  or  bead  fixed  to  its  zero, 
to  be  a  source  of  reflected  light  from 
the  window  or  from  a  flame. 

This  test  is  also  very  serviceable  in 
Fig.  164.  overcoming  the  suppression  of  the  false 

image  in  old  squints,  and  for  discovering  the  latent  paresis  of 
an  ocular  muscle. 

Insufficiency  of  the  internal  recti  is  a  common  attendant  upon 
myopia,  but  it  is  also  found  with  emmetropia,  and  even  with 
hypermetropia. 

Concomitant  divergent  strabismus  is  a  further  development  of 
the  same  condition. 

Treatment. — In  moderate  degrees  of  myopia  the  use  of  such 
concave  glasses  as  will  permit  the  patient  to  read  at  35  cm.  dis- 
tance may  relieve  the  asthenopic  symptoms. 

Decentration  of  these  glasses  may  give  further  aid.  If  the 
glasses  be  so  set  in  the  spectacle-frame  that  their  centers  are  on 
the  outer  aide  of  the  visual  lines,  the  inner  half  of  the  glasses  act 
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as  prisms  with  their  bases  inward,  and  by  them  the  rays  are 
broken  inward — i.t\,  toward  the  macula  lutea  in  each  eye,  so 
that  a  slight  divergence  may  take  place  without  diplopia,  etc. 
In  this  way  the  internal  recti  are  relieved.  Should  the  case  be 
one  demanding  the  use  of  convex  glasses  (hypermetropia,  pres- 
byopia) the  dece titration  must  be  inward. 

A  more  perfect  and  accurate  method  is  that  of  prescribing 
prisms,  bases  inward,  to  be  worn  for  reading  and  other  near 
work.  These  may  be  combined  with  concave  or  convex  glasses, 
where  such  are  indicated.  The  prism  which  is  the  measure 
of  the  insufficiency  (see  above)  is  divided  between  the  two 
eyes.  If  it  be  40,  a  prism  of  2°  is  placed,  base  inward,  before 
each  eye  for  near  work.  Very  high  prisms  cannot  be  ordered, 
owing  to  the  color  effects  they  produce ;  and  in  cases  where 
they  would  be  required,  the  insufficiency  can  be  only  partially 
corrected. 

Optrativt  frcatmvHl. — This  consists  in  weakening  the  too  strong 
external  rectus  by  tenotomy.  The  danger  of  the  method  is  that 
convergent  strabismus  with  homonymous  diplopia  for  distant  ob- 
jects may  result,  unless  the  case  be  suitable  for  operation  Only 
those  cases  are  suitable  in  which  absolute  divergent  strabismus 
is  present ;  or  those  in  which,  with  a  prism  of  not  less  than  io°, 
base  inward,  before  one  eye,  the  flame  of  a  candle  at  3  m.  dis- 
tance is  seen  single,  or  if  it  be  perhaps  doubled  for  a  moment, 
then  becoming  again  single.  When,  with  such  a  prism,  single 
vision  is  present,  the  external  rectus  by  an  effort  must  have 
overcome  the  effect  of  the  prism,  and  it  is  admissible  to  deprive 
the  muscle  of  the  power  represented  by  that  effort  or  prism.  If 
diplopia  be  produced  by  a  prism  of  io°,  the  tenotomy  is  contra- 
indicated,  for  the  effect  of  the  latter  could  not  be  modified  to  the 
slight  power  of  abduction  indicated  by  a  weaker  prism.  A  source 
of  error  in  the  ascertaining  of  this  abduction  prism  which  must 
be  guarded  against  is  that  the  patient  may  suppress  the  image  of 
one  eye,  and  that  his  single  vision  may  be  merely  due  to  the  fact 
that  he  is  seeing  with  the  other  alone.     The  higher  the  abduc- 
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tion  prism  the  more  extensive  may  be  the  division  of  the  subcor 
junctival  tissue,  etc.,  while  with  weak  abduction  the  effect  must 
be  diminished  by  a  conjunctival  suture. 

Immediately  after  the  operation  there  should  be  a  certain 
amount  of  convergence,  as  shown  by  homonymous  diplopia 
the  middle  line  for  the  flame  of  a  candle  at  3  m.  distance.  This 
convergence,  or  diplopia,  should  not  be  greater  than  can  be  cor- 
rected by  a  prism  of  io°.  Moreover,  if  the  candle  be  moved 
from  the  middle  line  150  to  the  opposite  side  from  the  operated 
muscle  (to  the  right  if  the  left  external  rectus  has  been  tenoto- 
mized),  there  should  be  no  convergence  (no  diplopia),  and  a  vcr 
tical  prism  before  one  eye  should  only  cause  double  image 
placed  directly  over  each  other.  If,  by  these  experiments,  it 
be  shown  that  the  operation  has  produced  an  excessive  effect, 
the  latter  must  be  diminished  by  a  suture  drawing  the  lips  of  the 
conjunctival  wound  together,  and  including  more  or  less  con- 
junctiva, according  to  the  excess  to  be  corrected.  Or,  if  a 
suture  have  already  been  applied,  and  the  result  be  still  in 
excess,  it  must  be  withdrawn,  and  a  still  more  restricting  suture 
inserted.  In  all  these  cases  convergence  must  necessarily  be 
present  when  the  candle  is  carried  over  to  the  side  of  the  oper- 
ated muscle  ;  but  this  disappears — except,  perhaps,  at  the  very 
most  extreme  position  on  that  side — as  also  the  convergence 
in  the  middle  line,  by  reason  of  cicatricial  contraction  at  the 
new  insertion  of  the  tendon  ;  always  provided  that  the  indica- 
tions for  the  operation  and  its  performance,  as  above  set  forth, 
have  been  accurately  attended  to. 


Nystagmus. 


This  term  indicates  an  involuntary  oscillation  of  the  eyeballs 
from  side  to  side  (the  most  common  form),  in  the  vertical  direc 
tion,  or  rotary  (caused  by  the  oblique  muscles). 

It  is  most  commonly  found  with  congenitally  defective  vision- 
microphthalmos,  coloboma  of  the  choroid,  in  albinos,  etc.;  but 
it  may  be  acquired,  and  is  often  seen  in  those  employed  in 
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mines.  It  occurs  in  about  one-half  the  cases  of  disseminated 
sclerosis.* 

In  the  congenital  cases  it  is  probable  that  the  absence  of  the 
stimulus  which  accurate  retinal  impressions  afford  interferes  with 
the  functional  development  of  the  coordinating  centers  for  the 
orbital  muscles.  In  coal  mines,  the  very  defective  light  and  the 
blackness  of  the  surroundings  deprive  the  miners  of  any  defined 
retinal  impression,  and  hence  their  coordinating  centers  are  apt 
to  become  deranged.  But  as  it  is  chiefly  those  who  work  in  one 
constrained  position  on  their  sides,  with  eyes  directed  obliquely 
upward,  who  become  affected,  it  seems  likelyf  that  this  un- 
natural and  long-continued  direction  of  the  eyeballs  is  an  im- 
portant factor  in  the  production  of  the  affection  ;  indeed,  it  is 
probably  to  a  great  extent  a  professional  cramp,  like  writer's 
cramp.  In  fact,  a  case  of  acquired  nystagmus  in  a  compositor, 
due  to  working  in  a  strained  position,  has  been  recorded.]; 

Those  patients  in  whom  nystagmus  is  due  to  a  congenital  defect 
of  vision  do  not  complain  of  oscillation  of  the  objects  they  look 
at ;  but  individuals  who  become  affected  with  it  in  later  life  are 
much  troubled  with  that  symptom,  especially  at  the  onset. 

Treatment. — In  congenital  cases,  which  admit  of  improvement 
of  vision,  a  cure,  partial  or  complete,  is  sometimes  brought  about 
when  the  vision  improves.  If  strabismus  be  present  it  should 
be  cured,  after  which  a  diminution  in  the  oscillations  may  result. 
In  miner's  nystagmus  the  all-important  measure  is  a  permanent 
relinquishment  of  mine  work  ;  and  this  is  frequently  followed  by 
satisfactory  results. 

*  According  to  Cowers  {Diseases  of  the  Nervous  System,  Vol.  i,  2nd  ed. ),  nystag- 
mus occurs  often  in  ataxic  paraplegia,  primary  spastic  paraplegia,  and  hereditary 
ataxia,  sometimes  in  severe  multiple  neuritis  and  syringomyelia,  but  rarely  in  pro- 
gressive muscular  atrophy. 

t    I'iJe  S.  Smll,  Brit.   Med.  Journ.,  July  II,  1891. 

X  Snell,  Trans.  Ophthal.  Soc,  Vol  xi,  p.    loz. 


Orbital  Cellulitis,  or  Inflammation  of  the  Connective  Tis- 
sue of  the  Orbit. —  The  symptoms  of  this  affection  are  :  Krysipe- 
lateous  swelling  of  the  lids,  especially  of  the  upper  lid;  serous 
chemosis  ;  pain  in  the  orbit,  increased  on  pressure  of  the  eyeball 
backward  ;  violent  facial  neuralgia  ;  exophthalmos,  with  impair- 
ment of  the  motions  of  the  eye  in  every  direction  ;  and  high  fever. 

Vision  is   not  generally   affected,   but  sometimes  it   is  so  from 
optic  neuritis,  and  then,  too,  mydriasis   is  seen.     The  cornea 
often  completely  or  partially  anesthetic. 

The  surgeon,  by  pressing  the  tip  of  his  fourth  finger  betwe 
the  eyeball  and  the  margin  of  the  orbit,  may  fee!  a  more  or  1< 
resistant  tumor.     This  gradually  increases  in  some  one  direction, 
the  integument  in  that  position  becomes  redder,  fluctuation  be- 
comes pronounced,  and  the  abscess  finally  opens  through  the 
skin,  or  into  the  conjunctival  sac,  the  pointing  being  usually 
the  upper  and  inner  angle  of  the  orbit.     Restoration  to  the  nor 
mal  state,  as  a  rule,  comes  about ;  but  in   some  cases  complete 
atrophy  of  the  optic  nerve  supervenes. 

Causes. — (i)  Idiopathic  {e.g.,  cold) ;  (2)  traumatic  (perforating 
injuries,  foreign  bodies) ;  (3)  extension  of  inflammation  from  sur- 
rounding parts  (erysipelas,  diseased  tooth,  ethmoidal  cells) ;  (. 
metastasis  (pyemia,  metria) ;  (5)  sequela;  of  fevers  (scarlatina, 
typhoid,  purulent  meningitis,  influenza). 

Treatment. — Locally,  poultices  or  warm  fomentations ;  a 
when  pus  has  formed,  its  earliest  possible  evacuation — by  pn 
erence   from  the  conjunctival  sac.     The  general    constitution 
treatment  suitable  to  each  case  need  not  be  discussed  here 
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Thrombosis  of  the  cavernous  sinus  gives  rise  to  symptoms 
which  may  be  mistaken  for  those  of  an  orbital  process.  The 
affection  is  described  at  p.  532. 

Periostitis  of  the  Orbit. — Acute  periostitis  has  many  symp- 
toms in  common  with  phlegmonous  inflammation  of  the  orbital 
connective  tissue  which  generally  accompanies  it,  but  may 
usually  be  distinguished  from  the  latter  inflammation  occurring 
independently  by  the  fact,  as  first  pointed  out  by  the  late  Mr. 
John  Hamilton,  of  Dublin,*  that  in  it  pressure  on  the  orbital 
margin  is  painful.  The  absence  of  this  tenderness,  however,  is 
not  always  conclusive  of  the  absence  of  periostitis,  especially 
when  the  latter  is  restricted  to  the  deep  parts  of  the  orbit.  In 
periostitis  the  eyelids  are  not  usually  so  swollen  as  in  inflammation 
of  the  orbital  tissues.  Suppuration  may  take  place,  necrosis  in 
consequence  of  detachment  of  the  periosteum  may  come  on,  and 
communications  with  the  neighboring  cavities  may  be  formed. 

In  secondary  syphilis,  or  in  later  stages  of  the  disease,  a 
Syphilitic  gumma  of  the  orbital  wall  may  form.  This  is  accom- 
panied by  violent  frontal  neuralgia  or  headache,  increasing  at 
at  night.  Proptosisf  {iipii,  forward ;  i«A«cf  falling)  occurs,  with 
marked  loss  of  motion  in  the  eyeball  in  one  or  more  directions. 
This  loss  of  motion  is  a  very  characteristic  symptom,  and  serves 
to  assist  in  the  diagnosis  between  this  affection  and  other  orbital 
tumors.  It  is  probably  due  to  an  extension  of  the  inflammation 
to  the  connective  tissue  of  the  orbit  and  to  the  muscles  them- 
selves. 

Again,  periostitis  of  a  chronic  form,  and  without  tendency  to 
suppuration,  occurs  most  commonly  in  persons  with  a  consti- 
tutional rheumatic  tendency.  It  is  accompanied  by  pain  in  and 
about  the  orbit,  and  there  is  increased  tenderness  on  pressure 
of  the  eyeball  backward.  Exophthalmos  and  all  other  outward 
signs  are  here  usually  wanting. 

/'//(■  prognosis  depends  much  on  the  seat  of  the  inflammation. 

*  Dublin  Journal  of  Medical  Stienits,  1836. 
f   1'rolrusion  of  the  eyeball. 


57Q 


l'l-l..\SES  OF  THE  EVE 


If  this  be  in  the  deep  parts  of  the  orbit,  thickening  of  the  peri- 
osteum may  cause  permanent  protrusion  of  the  eyeball;  exten- 
siiui  of  the  inflammation  to  the  optic  nerve  may  result  in  optic 
atrophy  ;  the  orbital  muscles,  or  tiie  nerves  which  supply  them, 
may  be  implicated,  with  consequent  paralysis  ;  or,  finally,  the 
inflammation  of  the  periosteum  may  strike  into  the  meninges  of 
the  brain.  When  the  inflammation  is  near  the  margin  of  the 
orbit,  early  evacuation  of  pus,  if  it  has  formed,  reduces  the  pro- 
cess within  safe  bounds  ;  and  this  position  is  one  of  less  danger 
in  respect  nf  its  surroundings  than  if  the  process  be  deep  in  the 
orbit. 

Causes. — Periostitis  of  the  orbit  may  be  caused  by  blows  or 
other  traumata,  by  extension  from  neighboring  cavities,  by 
syphilis,  or  rheumatism. 

Treatment. — Warm  fomentations.  Kxit  given  to  pus,  if  pos- 
sible.    Constitutional  measures. 

Caries  of  the  orbit  is  very  frequently  the  result  of  periosti- 
tis, but  often  commences  in  the  bone,  and  in  either  case  is  usually 
due  to  tubercular  disease.  It  is  also  seen  in  very  late  syphilis. 
A  trauma  is  sometimes  the  immediate  cause  of  its  onset. 

It  may  attack  any  part  of  the  orbital  walls,  its  favorite  seats 
being  the  margin  above  and  to  the  outside,  or  below  and  to  the 
outside.  When  it  is  seated  deeply  in  the  orbit  it  often  causes 
exophthalmos  and  pain.  At  the  margin  of  the  orbit  it  produces 
edema  and  swelling  of  the  eyelids,  with  conjunctivitis  ;  suppu- 
ration comes  on,  and  the  abscess  finally  opens  through  the 
integument  or  conjunctiva.  A  fistula  is  apt  to  remain  for  a 
length  of  time,  and,  the  skin  being  drawn  into  this,  ectropion  of 
the  lid  is  produced.  If  a  portion  of  dead  bone  comes  away,  the 
resulting  cicatrix  is  liable  to  maintain  the  ectropion  (p.  242). 

Treatment. — The  evacuation  of  purulent  collections  at  the 
earliest  possible  moment — if  deep  in  the  orbit,  by  the  careful 
introduction  of  a  long  bistoury — the  insertion  of  a  drainage-tube, 
and  the  regular  washing  out  of  the  cavity  with  antiseptic  solu- 
tions, until  no  more  rough  or  bare  bone  can  be  felt  with  the 
probe, 
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Injuries  of  the  Orbit. — Wounds  of  the  soft  parts  in  the 
supraorbital  region,  involving  the  supraorbital  nerve,  are  believed 
by  some  to  be  capable  of  producing  a  reflex  amaurosis  (p.  496), 
and  many  such  cases  have  been  recorded  under  the  name  of 
supraorbital  amaurosis.  By  the  light  of  modern  physiology  and 
ophthalmology  it  is  not  probable,  I  might  say  not  possible,  that 
any  such  reflex  could  take  place,  and  it  seems  likely  that  the 
blindness  in  those  recorded  cases  was  brought  about  in  some- 
other  way — e.g.,  orbital  periostitis,  concomitant  injury  to  the 
eyeball  itself,  facial  erysipelas,  intracranial  lesions,  and  so  on. 

Perforating  injuries  of  the  orbit  through  the  eyelids  by  prods 
of  walking-canes,  etc.,  and  the  lodgment  of  foreign  bodies  in 
the  orbit,  are  serious  accidents.  They  are  liable  to  be  followed 
by  phlegmonous  inflammation  ;  or,  if  a  pointed  weapon  (stick, 
sword-cane,  etc.)  has  been  pushed  into' the  orbit  with  some  force, 
it  may  pass  through  the  bony  wall  and  perforate  the  brain,  with 
fatal  result. 

It  is  remarkable  what  large  foreign  bodies  may  be  concealed 
in  the  orbit.  I  once  saw  a  case  in  which  a  bit  of  wood,  '4 -inch 
long  by  "^-inch  wide,  lay  unsuspected  in  the  orbit  for  many 
weeks,  without  causing  any  marked  displacement  of  the  eye- 
ball. 

Treatment. — Foreign  bodies  should  be  removed  by  dilatation 
of  their  wounds  of  entrance,  or  by  the  formation  of  a  new  pas- 
sage through  the  conjunctival  fornix — and  great  care  should  be 
taken  to  prevent  the  onset  of  inflammation,  or  to  keep  it  within 
safe  bounds. 

Orbital  Tumors. — In  the  diagnosis  of  an  orbital  tumor  three 
questions  present  themselves  :  First,  Is  a  tumor  of  the  orbit 
present?  Secondly,  Is  the  new  growth  confined  to  the  orbit, 
or  does  it  extend  to  neighboring  cavities  ?  and  thirdly,  Of  what 
kind  is  the  new  growth  ?  The  diagnosis  as  regards  any  of  these 
points  does  not  often  occasion  much  difficulty  in  advanced  stages 
of  the  disease,  especially  where  the  growth  occupies  the  anterior 
part  of  the  orbit  or  protrudes  from  it.     It  is  rather  in  the  early 
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and  middle  stages  that  difficulties  in  diagnosis  are  apt  to  present 
themselves,  and  attention  will  here  be  mainly  directed  to  those 
stages. 

lixophthalmos. — Of  the  signs  by  which  the  presence  of  a 
tumor  is  diagnosed  in  its  early  stages,  by  far  the  most  important, 
because  the  most  constant,  is  exophthalmos.  In  the  earliest 
stages  of  a  growth  which  commences  in  the  deepest  part  of  the 
orbit  there  may  be,  it  is  true,  no  exophthalmos,  while  other 
symptoms — defects  of  sight,  pain,  loss  of  motion — may  already 
be  present  ;  but  when  the  growth  attains  to  certain  dimensions, 
or  if  in  the  anterior  part  of  the  orbit  there  be  even  a  small 
tumor,  the  eyeball  must  be  pushed  out  of  its  place. 

An  important  diagnostic  point  in  connection  with  the  exoph- 
thalmos caused  by  a  tumor  is  that  its  direction  is  almost  always 
oblique  and  not  straight  forward,  for  orbital  tumors  commonly 
tend  to  develop  more  along  some  one  wall  of  the  orbit  than 
along  the  others,  and  hence  the  eyeball  becomes  pushed  toward 
the  opposite  side  as  well  as  forward.  In  cellulitis,  edema  of 
the  orbital  tissues,  Graves'  disease,  and  paralytic  proptosis,  the 
exophthalmos  has  a  direction  straight  forward.  Tumors  grow- 
ing from  the  apex  of  the  orbit  may  in  their  early  stages  cause 
no  obliquity  of  direction  in  the  displacement  of  the  globe,  and 
some  tumors  do  not  do  so  even  in  an  advanced  stage  of  their 
growth  ;  but  these  cases  are  exceptional.  Tumors,  too,  situated 
altogether  within  the  muscular  cone,  of  which  the  most  common 
are  tumors  of  the  optic  nerve,  need  not  cause  any  lateral  displace- 
ment of  the  globe.  Again,  the  exophthalmos  caused  by  an  orbital 
tumor  usually  increases  in  degree  slowly  and  gradually,  differing 
in  this  respect  from  exophthalmos  due  to  most  of  the  other 
causes,  in  which  either  a  sudden  or  a  rapid  development  of  the 
exorbitism  is  the  rule.  While  tumors  are  sometimes  present  in 
both  orbits,  especially  lymphoma  or  lympho-sarcoma,  yet  it  is 
infinitely  more  common  for  one  orbit  alone  to  be  diseased  ;  and 
hence  monolateral  exophthalmos  is  suggestive  of  orbital  tumor. 

l\ilpiilion  in  thi    orbit  often   provides  a  valuable  sign,  should 
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the  new  growth  have  come  within  reach  in  the  anterior  part  of 
tlie  cavity.  In  many  cases,  indeed,  there  is  no  difficulty  what- 
ever in  recognizing  the  presence  of  an  orbital  tumor  by  this 
means,  the  sensation  obtainable  by  the  tip  of  the  surgeon's  ringer 
pressed  into  the  orbit  being  very  definite  ;  but  in  other  cases  the 
evidence  is  not  so  clear,  and  a  reasonable  doubt  may  exist  as  to 
whether  any  abnormal  resistance  is  met  with.  By  palpation  we 
may  gain  some  knowledge  of  the  position,  extent,  shape,  and 
consistence  of  the  tumor,  and  whether  it  be  adherent  either  to 
the  walls  of  the  orbit  or  to  the  eyeball.  It  is  important,  when 
practicable,  to  compare  the  result  of  examination  of  the  diseased 
orbit  with  the  condition  of  the  sound  orbit,  and  this  can  be  done 
to  greater  advantage  if  palpation  of  the  orbits  be  performed  simul- 
taneously with  a  finger  of  each  hand. 

Dtnitigaitt'tits  of  vhioH  arc  often,  but  by  no  means  always, 
present  in  the  early  and  middle  stages  of  the  growth  of  an  orbital 
tumor.  Their  occurrence  depends  frequently  on  the  rapidity  of 
the  growth  of  the  tumor  rather  than  upon  its  size.  In  an  early 
stage  of  a  rapidly  increasing  tumor  the  sudden  stretching  of, 
and  pressure  on,  the  optic  nerve  may  produce  absolute  blindness  ; 
while  in  another  case,  with  an  equal  degree  of  exorbitism,  but 
which  has  been  brought  on  by  a  slowly  growing  tumor,  vision 
may  be  unaffected  by  reason  of  the  optic  nerve  becoming  grad- 
ually accustomed  to  the  change.  Yet  slowly  growing  tumors 
which  spring  from  the  optic  nerve  or  its  neighborhood,  or  from 
the  deepest  part  of  the  orbit,  are  competent,  by  direct  pressure 
on,  or  by  implication  of  the  optic  nerve,  to  cause  serious  loss  of 
sight,  even  in  an  early  stage,  and  with  but  little  exophthalmos. 
Optic  neuritis,  and,  later  on,  optic  atrophy,  are  occasionally  dis- 
covered with  the  ophthalmoscope.  Diplopia  is  often  present 
when  the  globe  is  at  first  displaced,  but  disappears  when  the 
exophthalmos  becomes  extreme  or  the  vision  defective, 

Pain  is  a  symptom  sometimes,  but  by  no  means  always, 
present  in  cases  of  orbital  tumors.  It  is  especially  liable  to  be 
complained   of  when   the  growth   is   increasing  rapidly  in   size, 
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even  though  it  may  not  have  attained  to  great  dimensions.  The 
pain  is  then  often  of  a  neuralgic  kind,  and  very  severe,  from  the 
unaccustomed  pressure  on  brandies  of  the  fifth  nerve  in  the  orbit. 
Certain  sorts  of  tumor  are  more  liable  to  be  attended  by  pain 
than  others,  and  the  nature  of  the  pain,  too,  is  to  some  extent 
characteristic  of  the  sort  of  new  growth. 

Less  of  power  of  motion  of  the  eyeball  is  a  very  common  symp- 
tom in  cases  of  orbital  tumors.  It  is  caused  in  some  cases  by  the 
mechanical  obstruction  offered  by  the  tumor,  as  a  result  of  which 
motion  of  the  eyeball  becomes  defective  toward  the  side  of  the 
orbit  on  which  the  new  growth  is  situated.  In  other  cases  the 
loss  of  motion  is  caused  by  stretching  of  the  muscles  from  the 
exophthalmos,  or  by  implication  of  them  in  the  new  growth,  or 
by  atrophy  of  their  tissue,  or  by  paralysis  of  the  orbital  nerves 
from  pressure.  When  there  is  little  or  no  loss  of  motion,  while 
the  exorbitism  is  marked,  the  conclusion  may  be  drawn  that  the 
tumor  lies  within  the  muscular  cone.  In  every  case  the  history, 
the  rapidity  of  growth,  the  age  and  general  condition  of  the  pa- 
tient are  important  items  for  consideration. 

/uip/ieation  of  Neighboring  Cavities. — As  regards  the  question 
whether  the  tumor  is  confined  to  the  orbit  or  involves  one  or 
more  of  the  neighboring  cavities,  it  may  be  assumed  that  it  is 
confined  to  the  orbit,  unless  there  are  symptoms  or  signs  which 
point  in  the  opposite  direction  ;  and  in  each  case  these  symptoms 
and  signs  ought  to  be  looked  for.  Tumors  may  either  originate 
in  one  of  these  spaces  and  grow  into  the  orbit,  which  is  the  more 
common  event ;  or,  originating  in  the  orbit,  they  may  at  a  later 
stage  spread  to  a  neighboring  space  ;  and  it  is  often  the  history 
or  progress  of  the  case  alone  that  can  inform  us  which  of  these 
events  has  taken  place. 

Tumors  which  originate  in  the  frontal  sinus  are  usually  either 
mucocele  or  exostosis.  Mucocele  of  the  frontal  sinus  frequently 
extendi  to  the  ethmoidal  sinus  and  thence  first  encroaches  on 
the  orbit,  pushing  the  eyeball  downward  and  outward.  Some- 
times then  is  supraorbital  pain,  and  sometimes,  when  the  nasal 
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meatus  lias  become  involved,  there  is  discharge  from  the  nostril. 
The  diagnosis  in  these  cases  is  often  obscure.  Osteoma  of  the 
frontal  sinus  shows  itself  as  a  slowly  growing  and  densely  hard 
tumor  almost  free  from  pain,  situated  along  the  superior  margin 
of  the  orbit,  extending  into  the  latter  and  pushing  the  eyeball 
downward  and  forward.  It  may  subsequently  extend  to  the  or- 
bital plate  of  the  ethmoid.  An  error  in  diagnosis  is,  I  think, 
liable  to  be  made  sometimes  when  a  tumor  of  the  frontal  sinus 
drives  the  outer  table  downward  and  forward,  and  when  the  lat- 
ter gives  to  the  touch  the  sensation  of  a  bony  growth.  If  the 
tumor  also  involves  the  ethmoid  cells,  the  lacrimal  bone  is  apt  to 
be  similarly  driven  forward,  and  the  liability  to  the  error  I  have 
mentioned  is  further  increased.  Rony  growths  originating  in  the 
orbit  may  invade  the  frontal  sinus,  and,  whether  originating  there 
or  in  the  sinus,  are  liable  to  produce  absorption  of  the  tables  of 
the  skull  without  any  cerebral  symptoms  to  indicate  the  occur- 
rence. 

Tumors  of  the  ethmoid  ceils  which  encroach  upon  the  orbit  are 
likewise  most  commonly  either  mucocele  or  osteoma.  Mucocele 
of  the  ethmoid  cells  presents  itself  in  the  orbit  as  a  tumor  grad- 
ually increasing  in  size  on  the  inner  wall  of  the  orbit,  and  push- 
ing the  eyeball  outward  and  forward.  When  it  has  grown  suffi- 
ciently large,  palpation  of  it  will  discover  fluctuation.  The  source 
of  error  just  referred  to,  when  the  lacrimal  bone  is  pushed  in 
front  of  a  slowly  growing  tumor  of  the  ethmoid  cells,  must  be 
borne  in  mind.  The  sharp  posterior  edge  of  the  lacrimal  bone  is 
easily  felt  for  and  found,  and  will  direct  the  diagnosis  into  the 
proper  channel.  Mucocele  of  the  ethmoid  cells  encroaching  on 
the  orbit  must  also  be  distinguished  from  a  dermoid  cyst,  but  to 
this  I  shall  return  later  on.  Osteoma  of  the  ethmoid  appears  in 
the  orbit  as  a  hard  round  swelling  at  the  inner  canthus,  followed 
by  a  swelling  of  the  cheek  and  displacement  of  the  eye  outward 
and  forward.  It  is  apt  also  to  extend  into  the  nasal  meatus, 
driving  the  septum  out  of  place,  and  to  push  the  hard  palate 
downward,  so  that  examinations  of  the  nose  and  of  the  mouth 
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should  be  made  in  aid  of  the  diagnosis.  Knchondromata  and 
fibromata  also  .sometimes  spring  from  the  ethmoid,  and  extend 
into  the  orbit,  and  malignant  growths  may  be  met  with  here. 

Tumors  that  spring  from  the  body  of  the  sphenoid  bone,  or  from 
the  antrum  of  the  sphenoid,  and  encroach  upon  the  orbit  are  i 
and  the  diagnosis  of  their  origin  in  an  early  stage  is  practically 
impossible.  Here,  again,  the  examination  of  the  naso-pharynx 
is  important.  It  is  stated  (Stcdman  Bull)  that  an  orbital  tumor 
which  soon  causes  blindness,  commencing  in  the  temporal  side 
of  the  field,  and  leaving  the  fixation-point  unaffected  to  the  last, 
while  at  the  same  time  a  growth  appears  in  the  naso-pharynx,  is 
likely  to  be  one  having  its  origin  in  the  sphenoid  antrum,  liony 
tumors — osteoma,  hyjierostosis,  and  exostosis — polypi,  and  sar- 
comata are  the  growths  most  frequently  found  to  originate  in  the 
sphenoid  antrum. 

Tumors  of  the  maxillary  antrum  sometimes  erode  the  floor  of 
the  orbit,  and  grow  into  that  cavity,  driving  the  eyeball  upward 
and  inward  or  upward  and  outward.  The  breadth  of  the  cheek- 
is  increased,  the  nose  becomes  pushed  toward  the  opposite  side, 
and  the  roof  of  the  mouth  is  pushed  downward.  Tumors  of  the 
antrum  of  Highmore  sometimes  cause  pain  in  the  teeth  or  in  the 
region  of  distribution  of  the  intraorbital  nerve,  and  there  may  be 
a  dull  pain  in  the  region  of  the  antrum.  In  some  cases  there  is 
a  discharge  of  pus  or  of  blood  from  the  nostril. 

///traerawaf  tumors  do  not  often  invade  the  orbit,  and  then  it 
is  tumors  of  the  middle  fossa  which  gain  access  through  the 
sphenoid  fissure  and  optic  foramen.  The  diagnosis  of  the  origin 
of  the  disease  can  only  be  made  if  cerebral  symptoms  have  existed 
prior  to  any  sign  of  a  new  growth  in  the  orbit.  Tumors  of  the 
pituitary  body  may  encroach  upon  the  orbit  by  way  of  the 
sphenoid  fissure,  and  are  apt  to  be  associated  with  polyuria  and 
bitemporal  hemianopsia,  which  serve  to  aid  the  diagnosis.  A 
more  common  event,  although  not  in  an  early  stage  of  the 
growth,  is  the  extension  of  a  primary  orbital  tumor  to  the  brain, 
either  along  the   optic   nerve,  through   the  sphenoid  fissure.  <>r 


577 


through  the  roof  of  the  orbit  by  erosion  of  the  bone.  This  oc- 
currence is  usually  evidenced  by  the  presence  of  cerebral  symp- 
toms ;  but  cases  have  been  met  with  where  no  such  symptoms 
existed,  although  the  orbital  growth  had  encroached  upon  the 
anterior  or  middle  fossa  of  the  skull. 

Diagnosis  of  the  Nattirf  of  an  Orbital  Tumor. — As  regards  the 
nature  of  the  growth  which  may  be  present,  it  must  be  admitted 
that  in  many  instances,  in  the  early  stages  of  a  deeply  seated 
tumor,  we  have  to  rest  content  with  an  indefinite  or  provisional 
diagnosis,  unless  an  exploratory  operation,  with  puncture  or  har- 
pooning of  the  mass,  is  practicable  ;  and  such  a  procedure  is  often 
called  for,  in  order  to  decide  not  only  the  nature  of  the  tumor, 
but  also  its  extent  and  origin. 

Orbital  Cysts. — Dermoid  cysts  are  those  most  frequently 
found,  and  they  are  usually  congenital.  Indeed,  if  an  orbital 
tumor  be  congenital,  it  is,  as  a  rule,  either  a  dermoid  cyst  or  an 
encephalocele.  Dermoid  cysts,  although  usually  congenital,  do 
not  often  grow  to  any  size  until  the  age  of  puberty  or  later, 
and  may  then  for  the  first  time  give  rise  to  troublesome  symp- 
toms. They  grow  slowly,  and  finally  reach  very  considerable 
size,  and  then  bulge  out  between  the  eyeball  and  margin  of  the 
orbit.  Pressure  upon  this  protruding  part  causes  it  to  diminish, 
while  the  exophthalmos  is  at  the  same  time  increased,  and  dis- 
tinct fluctuation  in  the  protruding  part  can  be  felt.  The  growth 
of  the  cyst  is  unaccompanied  by  pain  or  other  inconvenience. 
The  contents  are  generally  either  serous  or  honey-like,  and  oc- 
casionally hairs  and  other  epidermic  formations  have  been  found 
in  them. 

Hydatid  cysts  also  occur  in  the  orbit,  and  several  of  these 
cases  have  been  observed  in  England. 

Treatment — The  cyst  should  be  freely  opened  at  the  most 
prominent  point,  evacuated  by  gentle  pressure  backward  of  the 
eyeball,  and  the  sac  syringed  out  two  or  three  times  daily  with 
an  antiseptic  solution,  until  all  discharge  has  ceased.  The  open- 
ing will  then  close,  while  the  eyeball  will  already  have  returned 
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to  its  place.  If  the  contents  of  the  cyst  arc  solid,  or  nearly  so, 
it  becomes  necessary  to  extirpate  it  in  toto.  To  do  this,  as  in 
other  tumors  also,  a  horizontal  incision  must  be  made  along  the 
orbital  margin  through  the  eyelid,  in  order  that  the  cavity  of  the 
orbit  may  be  reached,  or  two  perpendicular  incisions  at  either 
canthus  through  the  upper  lid  may  be  made,  and  the  latter 
turned  upward.  With  hooks  or  forceps,  and  scalpel  or  scis- 
sors, the  cyst  wall  must  then  be  carefully  separated  from  all 
adhesions. 

Exostoses  occur  as  the  result  of  inflammation  of  the  bone  and 
of  periostitis,  and  also  without  any  apparent  cause,  and  are  usu- 
ally of  the  kind  known  as  ivory  exostoses.  They  spring  most 
commonly  from  the  ethmoid  or  from  the  frontal  bone. 

All  the  bony  tumors  give,  of  course,  the  sensation  of  dense 
hardness  to  the  touch  ;  but  there  are  some  malignant  growths  of 
such  hardness  that  it  may  not  be  easy  to  tell  them  from  the  osteo- 
mata  by  palpation,  and  an  exploratory  puncture  becomes  neces- 
sary in  orderto  decide  the  point.  The  growth  of  an  orbital  osteoma 
is  excessively  slow,  in  many  instances  commencing  in  infancy, 
and  lasting  into  advanced  life.  In  addition  to  the  dense  hardness 
of  these  tumors,  the  deciding  points  in  the  diagnosis  are  their 
usually  globular  and  somewhat  nodulated  surface,  and  their 
immobility  and  direct  connection  with  the  walls  of  the  orbit 
ascertainable  by  touch. 

Operative  interference  in  cases  of  exostosis  of  the  orbit  is  only 
justifiable  when  the  tumor  does  not  grow  from  the  roof  of  the 
orbit  (as  it  then  often  involves  the  cranial  cavity),  and  when  there 
is  reason  to  think  it  is  attached  to  the  orbital  wall  by  a  narrow 
base  or  pedicle.  Several  instances  are  on  record  in  which  the 
growth  has  become  spontaneously  separated  by  necrosis  of  its 
pedicle.  Beyond  destruction  of  the  eyeball,  there  is  no  danger 
associated  with  these  tumors,  even  if  their  growth  takes  an  in- 
tracranial direction  ;  but  they  cause  serious  disfigurement  and 
much  pain. 

Oiniiiouia  and  Sniroiint. — The  first  of  these  tumors  takes  its 
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origin  in  some  neighboring  cavity,  or  from  within  the  eyeball, 
and  grows  into  the  orbit ;  it  never  originates  in  the  orbit.  Sar- 
coma may  originate  in  many  different  positions,  most  frequently, 
perhaps,  in  the  periosteum  and  in  the  connective  tissue  about 
the  lacrimal  gland.  These  malignant  tumors,  after  destruction 
of  the  eyeball  by  pressure,  or  by  phthisis  following  ulceration 
of  the  cornea,  attack  the  bony  walls  of  the  orbit  and  its  sur- 
roundings. 

The  early  extirpation  of  the  tumor  with  complete  eviscera- 
tion of  the  orbital  contents  affords,  in  general,  the  only  pros- 
pect, and  that  a  slight  one,  of  saving  the  patient's  life. 

Many  forms  of  sarcoma,  however,  are  non-malignant,  espe- 
cially those  which  lie  free  in  the  orbit  and  arise  from  the  con- 
nective tissue.  Indeed,  Panas*  is  of  opinion  that  many  cases 
of  sarcoma,  as  also  of  lymphadeiioma  of  the  orbit,  are  due  to 
infectious  principles,  toxins,  or  microbes,  and  are  amenable  to 
medical  treatment  by  mercury,  iodin,  arsenic,  or  toxitherapy. 
So  much  certainly  must  be  admitted — namely,  that  cases  now 
and  then  present  themselves,  with  all  the  signs  and  symptoms 
of  orbital  tumor,  which  ultimately  undergo  a  purely  spontane- 
ous cure,  or  one  unexpectedly  brought  about  by  iodid  of  potas- 
sium. 

Pulsating  Exophthalmos, — This  title  covers  a  great  variety  of 
vascular  tumors,  the  majority  of  them  having  their  origin  within 
the  cranium,  while  the  remainder  are  truly  orbital.  Symptoms 
common  to  all  these  are  :  Proptosis  ;  the  presence  of  peculiar 
bruits,  which  can  be  heard,  over  the  orbit,  and  usually  also  over 
a  more  or  less  extensive  portion  of  the  skull ;  and  pulsation, 
apparent  in  the  eyeball,  or  at  some  point  of  the  orbital  aperture. 
The  last  symptom  may  occasionally  be  absent  during  the  whole, 
or  part,  of  the  progress  of  the  case.  The  intracranial  vascular 
tumors  with  which  we  are  most  likely  to  meet  are :  Aneurysm 
of  the  ophthalmic  artery  at  its  point  of  origin  from  the  internal 
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carotid  ;  aneurysm  of  the  latter  vessel ;  and,  most  commonly, 
arterio-venous  aneurysm  from  communication  of  the  internal  caro- 
tid with  the  cavernous  sinus — this  latter  of  traumatic  origin.  In 
the  orbit  the  following  occur:  True  aneurysm  of  any  of  the 
arterial  branches;  diffused  or  circumscribed  traumatic  aneurysm  ; 
arterio-venous  aneurysm,  of  traumatic  origin  ;  aneurysm  per  an- 
astomosis ;  and  telangiectatic  tumors. 

Hemorrhage  is  liable  to  prove  fata!  in  these  cases. 

Treatment, — Ligature  of  the  common  carotid  affords  the  best 
prospect  of  cure.  Digital  compression  of  the  same  vessel  has 
produced  cure  in  some  cases.  Spontaneous  cure  has  been  ob- 
served occasionally  in  cases  of  arterio-venous  aneurysm. 

Tumors  of  the  Lacrimal  Gland. — Slowly  increasing  exoph- 
thalmos, the  eyeball  being  gradually  pushed  forward  and  in- 
ward, and  its  motions  curtailed  in  the  upward  and  outward 
direction,  is  a  constant  symptom  here.  In  the  region  of  the 
gland  the  upper  eyelid  seems  to  be  swollen  ;  but  palpation 
shows  this  to  be  caused  by  a  growth  situated  behind  the  lid, 
and  not  in  it,  and,  further,  that  the  tumor  originates  in  the  orbit. 
The  upper  fornix  of  the  conjunctiva  is  found,  on  eversion  of  the 
upper  lid,  to  be  pushed  downward.  After  a  time  the  blood- 
vessels of  the  upper  lid  become  congested  and  tortuous,  and 
when  the  tumor  has  grown  very  large  the  eyelids  cannot  be 
closed,  the  eyeball  becomes  injected,  and  the  cornea  dry  and 
opaque. 

Adenoma,  or  adeno-sarcoma,  and  fibro-adenoma  are  the  most 
common  forms  of  tumor  of  the  lacrimal  gland. 

Extirpation  of  the  growth  at  as  early  a  stage  as  possible  is 
indicated.  The  tumor  is  reached,  either  through  an  incision 
made  through  the  lid  parallel  to  the  outer  half  of  the  upper  or- 
bital margin  ;  or,  the  external  commissure  having  been  divided, 
and  the  upper  lid  turned  up,  the  growth  can  be  removed  through 
an  incision  made  in  the  conjunctival  fornix. 

Tumors  of  the  Optic  Nerve.     (See  p.  45^). 

Hernia  cerebri,  either  in  the  form  of  meningocele  or  of  en- 
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ccphaiocele,  may  invade  the  orbit.  Its  most  common  situation 
is  the  upper  and  inner  angle  of  the  orbit,  to  which  it  gains  access 
through  the  suture  between  the  frontal  and  ethmoid  bones.  It 
appears  as  a  fluctuating,  often  transparent,  pulsating  congenital 
tumor.  Pressure  causes  it  to  disappear,  but  gives  rise,  at  the 
same  time,  to  symptoms  of  cerebral  irritation  or  pressure. 

A  congenital  tumor  in  the  upper  inner  angle  of  the  orbit  must 
always  be  regarded  with  suspicion,  lest  it  be  a  cerebral  hernia, 
even  though  it  do  not  pulsate,  or  on  pressure  cause  cerebral 
symptoms.  In  the  large  cerebral  hernia  death  in  the  first  few 
days  of  life  is,  we  know,  the  rule. 

Exophthalmic  Goiter  (Graves'  Disease,  Basedow's  Disease). 

Symptoms. — The  three  cardinal  symptoms  of  this  disease  are  : 
Increased  rapidity  of  the  heart's  action,  which  may  reach  two 
hundred  beats  per  minute;  tumefaction  of  the  thyroid  gland; 
and  exophthalmos.  Of  these  the  cardiac  symptom  is  the  most 
constant,  and  usually  the  first  to  appear ;  either  or  both  of  the 
others  may  be  wanting.  There  is  often  also  great  emaciation, 
with  outbursts  of  sweating  and  diarrhea.  A  venous  murmur 
maybe  heard  in  the  neck;  and  in  females  there  is  very  com- 
monly irregularity  or  suppression  of  menstruation. 

The  disease  lias  been  observed  at  all  ages,  but  is  most  com- 
mon in  early  adult  life. 

Von  Graefe's  sign  is  a  very  early,  tolerably  constant,  and  al- 
most pathognomonic  one ;  it  consists  in  an  impairment  of  the 
consensual  movement  of  the  upper  lid  in  association  with  the  eye- 
ball. When  in  the  normal  condition,  the  globe  is  rolled  down- 
ward, the  upper  eyelid  falls,  and  thus  its  margin  is  kept  through- 
out in  a  constant  relation  to  the  upper  margin  of  the  cornea.  In 
Graves'  disease  the  descent  of  the  upper  lid  does  not  take  place, 
or  only  in  an  imperfect  manner ;  and,  consequently,  when  the 
patient  looks  down,  a  zone  of  sclerotic  becomes  visible  between 
the  margin  of  the  lid  and  the  cornea.  This  symptom  is  often 
present  prior  to  any  exophthalmos,  and  hence  its  great  diagnos- 
tic value.      It  may  also   continue  after  the  latter  disappears,  al- 


though  it  is  perhaps  more  common  for  it  to  disappear  before  the 
proptosis  ;  and  it  is  not  seen,  or  but  very  rarely  so,  in  protru 
sion  of  the  globe  from  other  causes.  But  the  sign  is  not  so  abso- 
lutely pathognomonic  as  it  was  held  by  von  Graefe  to  be.  It 
may  be  absent  in  Graves'  disease,  although  very  rarely  so,  in  the 
early  stages,  and  it  is  sometimes  present  in  other  diseased  states, 
and  even  in  health. 

Stellwag's  sign  is  also  very  constant.  It  is  incompleteness  and 
diminished  frequency  of  the  act  of  involuntary  nictitation. 

This  act  occurs  sometimes  only  once  in  a  minute ;  or  several 
rapid  nictitations  take  place,  and  then  a  lengthened  pause.  The 
nictitation  each  time  is  incomplete,  the  margins  of  the  lid  not  being 
brought  together.  The  result  of  this  may  be  that  the  lower  third 
of  the  cornea  becomes  covered  with  pannus  vessels,  owing  to  the 
constant  exposure  ;  for  even  during  sleep  the  eyelids  remain  par- 
tially open. 

Dalrymple's  sign  consists  in  an  abnormal  widening  of  the  pal 
pebral  aperture,  due  to  retraction  of  the  upper  eyelid.  It  is  this 
gaping  of  the  eyelids  which  gives  the  characteristic  staring  aspect 
to  the  patient.  This  sign  is  often  erroneously  attributed  to  Stell- 
wag,  or  is  included  in  his  sign.  The  error  is  due  to  the  fact  that 
in  the  same  paper*  in  which  Stelhvag  first  drew  attention  to  what 
is  above  described  as  his  sign,  he  discussed  this  other  previously 
observed  sign.  According  to  White  Cooper,  f  it  was  Dalrymple 
who  first  pointed  out  the  latter,  J 

Probably  each  of  these  "  signs  "  is  due  to  the  one  cause  sug- 
gested by  Sharkey  § — namely,  loss  of  power  in  the  orbicularis 
rather  than  overaction  of  the  levator. 


*  Wiener  MeJ.  Ja/irl'iuher,  xvii,  p.  25,  1869.  See  also  Klin.  Ahnaltbl.  fur 
.\Hgenhcilkunde,  I  Nog,  p.  216,  and  v,  Graefe  und  Saemisch'  1  Handhuch,  vi,  pp.  955 
and  956.  f  The  Lancet,  May  26,  1849,  p.  553. 

\  The  other  conditions  which  produce  widening  of  the  palpebral  a[>erture,  or 
"staring  eye,"  are  :  ( l)  Orbital  tumor  (mechanically).  (2)  Stimulation  of  the  cer- 
vical sympathetic.  (3)  Cocain  (in  slight  degree,  probably  by  reason  of  2. — [essop. ) 
(4)  Women  after  childbirth  (hysteria).  (5)  In  tetanus  (spasm  of  occipito-frontalis|. 
(6)  In  complete  amaurosis.  \   Trans.  Opklh.  Soc.,  Vol,  xi,  p.  204. 
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Otto  Becker  states  that  in  a  majority  of  the  cases  spontaneous 
pulsation  may  be  seen  in  the  retinal  arteries,  but  I  have  only 
found  it  sometimes.  The  vision — unless  when  corneal  compli- 
cations supervene — and  condition  of  Jhe  pupil  are  unaffected  by 
the  disease.  In  some  cases  there  is  an  increased  flow  nf  tears, 
but  most  of  the  patients  complain  of  a  dryness  of  the  eyeballs. 
The  sensibility  of  the  cornea  is  diminished.  Ulcers  of  the  cornea 
are  not  common,  but  are  said  (von  Graefe)  to  be  more  frequent 
in  men  than  in  women,  although  Graves'  disease  is  more  com- 
mon in  women.  The  exposure  of  the  eye  and  dryness  of  the 
cornea  are  the  chief  causes  of  ulceration,  when  it  occurs;  but 
Sattler  inclines  to  the  belief  that  it  is  also  largely  due  to  paralysis 
of  the  nervous  supply  of  the  cornea. 

The  patients  are  often  hysterical  ;  and  even  marked  psychical 
disturbances  have  been  noted,  such  as  a  peculiar  and  unnatural 
gaiety,  rapidity  of  speech,  and  great  irritability  ;  or,  on  the  other 
hand,  extreme  depression,  and  even  attempts  at  suicide  have 
been  observed.  Also  loss  of  memory  and  inability  to  make  a 
mental  effort.  The  motions  of  the  eyeball  have  in  some  cases 
been  defective — a  fact  for  which  the  exophthalmos  does  not 
account.     Trousseau's  cerebral  macula  is  often  well  marked. 

The  progress  of  the  disease  is,  as  a  rule,  very  chronic,  extend- 
ing over  months  or  years,  but  liable  to  fluctuations  in  the  in- 
tensity of  its  symptoms.  A  few  cases  have  been  recorded  in 
which  it  became  fully  developed  in  the  course  of  some  hours  or 
days.  After  a  lengthened  period  and  many  fluctuations  the 
symptoms  usually  slowly  disappear.  Occasionally  a  slight  per- 
manent swelling  of  the  thyroid  may  remain,  and  very  often  more 
or  less  exophthalmos.  About  12  per  cent,  of  the  cases  go  from 
bad  to  worse,  and  end  fatally  from  general  exhaustion,  organic 
disease  of  the  heart  which  may  have  come  on,  cerebral  apoplexy, 
hemorrhage  from  the  bowels,  or  gangrene  of  the  extremities. 

Causes. — Anemia  and  chlorosis  are  general  conditions  very 
often  present,  as  are,  also,  irregularities  of  menstruation  ;  but  it 
is  probable  that  the  latter  should  be  regarded  rather  as  a  con- 
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comitant  symptom  than  as  a  cause.  Severe  illnesses  are  recorded 
as  having  gone  before  the  unset  in  man)'  cases,  and  also  ex- 
cessive bodily  or  mental  efforts.  Great  sexual  excitement  has 
been  known  to  be  followed  by  Graves'  disease,  and  depressing 
psychical  causes  are  not  unfrequent  forerunners  of  it.  In  many 
instances,  however,  the  patients  have  been  perfectly  healthy,  and 
no  cause  could  be  assigned. 

The  enlargement  of  the  thyroid  is  due,  in  the  first  instance,  to 
dilatation  of  its  vessels  ;  but  in  a  late  stage  hypertrophy  <>f  the 
gland  tissue  may  be  produced,  and  increase  of  its  connective 
tissue,  and  even  cystic  degeneration.  The  exophthalmos  is  due  to 
hyperemia  of  the  retrobulbar  orbital  tissues,  as  is  demonstrated 
by  a  vascular  bruit  often  present,  and  the  fact  that  steady  pres- 
sure on  the  globe  diminishes  the  protrusion.  Hypertrophy  of 
the  orbital  fat  may  be  found  postmortem,  but  is,  doubtless,  sec- 
ondary to  the  hyperemia. 

The  theory  until  of  late  widely  held  as  to  the  nature  of  the 
disease  represents  it  as  a  lesion  of  the  cervical  sympathetic 
which  causes  paralysis  of  the  vasomotor  nerves,  and  consequent 
goiter,  exophthalmos,  and  pulsation  and  dilatation  of  the  carotids 
and  retinal  arteries,  while  it  causes  excited  cardiac  action  by 
reason  of  a  permanent  irritation  of  the  excito-motor  nerves  of 
the  heart,  which  also  run  in  the  cervical  sympathetic.  Here  the 
difficulty  arises  that  two  of  the  chief  symptoms  are  supposed  to 
be  explained  as  the  result  of  paralysis,  while  the  third  is  said  to 
be  due  to  excitation.  The  absence,  as  a  rule,  of  a  pupil  Ian- 
symptom  is  a  strong  argument  against  a  lesion  of  the  sympa- 
thetic. That  a  state  of  continuous  irritation  of  the  sympathetic 
should  exist  is  improbable,  and  it  is  without  proved  physiologi- 
cal analogy.  With  regard  to  paralysis  of  the  sympathetic  caus- 
ing the  goiter  and  exophthalmos,  it  is  doubtful  whether  it  could 
do  so  ;  for  experimental  division  of  the  sympathetic  has  not  pro- 
duced these  symptoms  in  animals,  nor  have  they  resulted  in 
clinical  cases  of  paralysis  of  that  nerve  in  man,  although  the 
pupillary  symptoms  have  been  marked.      Postmortem  examina- 
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tion  has  no  doubt  in  a  very  few  instances  revealed  alterations  in 
the  cervical  sympathetic,  but  they  were  of  an  inconstant  nature, 
and  were  wholly  wanting  in  the  vast  majority  of  cases  which 
have  been  microscopically  examined. 

These    considerations     tend     to     discredit    the    sympathetic 
theory. 

Professor  Sattler,  of  Leipzig,*  has  advanced  a  theory  which  is 
worthy  of  consideration.  He  assumes  a  lesion  of  those  circum- 
scribed portions  of  the  vasomotor  center  in  the  brain  which 
preside  over  the  vasomotor  nerves  of  the  thyroid  gland  and  of 
the  intraorbital  tissue,  and  believes  that  the  great  constancy 
with  which  enlargement  of  the  thyroid  and  exophthalmos  arc 
present  indicates  an  intimate  local  relation  of  these  two  portions. 
He  attributes  the  cardiac  symptoms  to  a  lesion  of  the  cardio-in- 
hibitory  center  for  the  pneumogastric.  He  also  regards  Graefe's 
symptom  as  due  to  a  central  lesion  ;  one,  namely,  of  the  coordi- 
nating center  for  the  associated  motions  of  the  lids  and  eyeball  ; 
while  Stellwag's  symptom  he  believes,  as  does  Stellwag  him- 
self, to  be  due  to  a  lesion  of  the  reflex  centers,  which  are  excited 
by  stimuli  from  the  retina,  and  from  the  sensitive  nerves  of  the 
cornea  and  conjunctiva.  Sattler's  theory  derives  important  sup- 
port from  the  experiments  of  Filehne.f  When  this  observer 
divided  the  restiform  bodies  in  their  upper  quarter,  although  the 
incision  was  not  carried  so  deep  as  to  wound  the  roots  of  the 
vagus,  yet  the  functions  of  the  latter  nerve  became  impaired, 
exophthalmos  was  produced,  and,  although  the  thyroid  did  not 
swell,  there  was  vasomotor  paralysis  in  the  ears,  thyroid  and 
anterior  part  of  the  neck.  Hence  Filehne  concludes  that  Graves' 
disease  may  be  produced  by  paralysis  of  certain  nerve-regions 
controlled  by  the  medulla  oblongata,  and  that  the  points  tra- 
versed in  common   by  the  nerve-paths  concerned   are  the  resti- 


*   Grae/t  unJ  Saetnisck'i  Handbuih,  Vol.  vi,  p.  984,  el  seq. 

f  Zur  I'athogenese  der   Basedow' schen    Kranklicit,    Sitzungsber.   d.  Phyt.  Med. 
Sot.  tu  Erlangen,  July  14,  1879,  p.  177.     See  also  Graefe  und  Saemisch's  Hand- 
bui/i,  Vol.  vi,  p.   1 001. 
49 
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form  bodies;  that  the  exophthalmos  and  goiter  depend  <>n  dila- 
tation of  the  blood-vessels;  and  that  the  increased  heart's  action 
is  due  to  diminution  or  abolition  of  tone  in  the  pneumogastric. 
Postmortem  examinations  in  the  human  subject  are  necessary  to 
establish  Filchne's  theory  ;  but  he  points  out  that  negative  re- 
sults from  some  of  these  would  not  be  fatal  to  his  theory,  as  the 
occurrence  of  functional  affections  of  the  central  nervous  symp- 
tom is  admitted.  Dr.  William  A.  Fitzgerald*  has  pointed  out 
that  exophthalmic  goiter  is  frequently  complicated  by  symptoms 
which  arc  clearly  due  to  a  central  lesion,  such  as  symmetrical 
paralysis  of  the  external  recti,  paralysis  of  the  associated  motions 
of  the  eyes,  and  glycosuria. 

Male  White  has  recorded!  a  case  of  Graves'  disease  in  which. 
after  death,  the  only  lesions  were  small  hemorrhages  in  the 
floor  of  the  fourth  ventricle. 

A  very  able  explanation  of  the  marked  preference  shown  by 
the  symptoms  for  the  right  side  of  the  body  is  given  by  Dr.  W. 
A.  Fitzgerald  {lee.  cit.).  Bilateral  symmetry  (double  exoph- 
thalmos, and  swelling  of  each  half  of  the  thyroid),  although  not 
uncommon,  is  not  always  present,  especially  in  the  early  stages  ; 
and  when  want  of  symmetry  exists,  the  preponderance  of  the 
symptoms  is  on  the  right  side — the  right  eye  protruded,  and  the 
right  lobe  of  the  thyroid  enlarged.  It  has  occurred  to  him  that 
the  extreme  constancy  of  the  cardiac  symptoms  affords  a  clue  to 
the  problem  of  this  preference,  for  he  believes  that  it,  too,  is  a 
right-sided  symptom  ;  as  it  is  more  than  probable  that  it  is  the 
rijjht  vagus  which  is  chiefly  concerned  in  the  inhibition  of  the 
lir.irt,  ami  that  the  left  has  but  little  power  of  the  kind.  Arloing 
and  Tripier's  experiments, $  and  those  of  Masoin§  and  of  Meyer,|| 
show  this  ;  and  several  cases  are  on  record  in  which  irritation  of 

*  Theory  of  a  Central  Le»ion   in    Exophthalmic  Goiter,  Dublin  Jour.  Med.  Sc, 
March  and  April,  1883. 

t   Brit.  Med.  Jmirn.,  March  30,  1889. 

X  Arehivt:  de  Physiologie,  Vol.  v,  p.  166,  1873. 

{   Bull.  dePAtad.  Ray.  de  Med.  de  Be//,'.,  Vol.  vi,  third  series,  p.  4. 

I]  Dai  HemmHHgsnervtniystem  des  Menem,  p.  61,  1869. 
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the  right  pneumogastric  in  man  caused  marked  cardiac  inhibi- 
tion. Fitzgerald  thinks,  also,  that  the  mode  of  development  of 
the  heart  affords  an  explanation  of  the  supply  of  that  organ  by 
the  right  rather  than  by  the  left  vagus  ;  for  soon  after  its  appear- 
ance in  the  embryo  it  projects  to  the  right  side,  where  it  comes 
in  relationship  with  the  corresponding  vagus. 

The  theory  has  recently  been  advanced  that  Graves'  disease 
is  due  to  a  toxemic  secretion  of  the  thyroid  gland,  on  the 
grounds  that  cures  have  been  obtained  by  excision  of  the  gland, 
and  that  belladonna,  which  checks  its  secretion,  also  exerts  a 
beneficial  effect  on  the  course  of  the  disease. 

Treatment. — A  principal  part  of  this  consists  in  the  careful 
regulation  of  the  patient's  general  health  and  functions.  Free- 
dom from  mental  anxiety  and  excitement,  regular  hours,  mod- 
erate exercise  and  change  of  air  arc  the  most  important  items. 

The  fluctuations  which  occur  in  the  intensity  of  the  symptoms 
render  it  difficult  to  arrive  at  definite  conclusions  with  regard  to 
the  efficacy  of  remedies,  a  vast  number  of  which  have  been  tried 
and  lauded  from  time  to  time.  In  mild  forms  of  the  affection, 
and  especially  if  the  anemia  be  well  marked,  iron  internally  is 
beneficial,  but  in  severe  cases  it  has  the  opposite  effect.  Quinin 
in  moderate  doses  has  been  employed  with  benefit  in  some  cases. 
Trousseau  recommended  digitalis  in  large  doses,  but  its  effect 
must  be  watched.  The  beneficial  action  of  iodid  of  potassium 
in  ordinary  goiter  has  suggested  its  use  in  this  disease  ;  but 
under  its  influence  the  symptoms  are  sometimes  aggravated,  and 
it  is  doubtful  whether  they  are  ever  relieved  by  it.  Hulke* 
praised  aconite  highly,  and  Sir  Samuel  \Vilks|  has  no  doubt  as 
to  the  value  of  belladonna.  Ergotin  internally  has  been  tried, 
and  with  advantage  in  some  instances.  Sattler  warmly  recom- 
mends a  well-regulated  hydropathic  treatment,  when  the  patient 
is  not  too  excitable.  Paroxysms  of  cardiac  palpitations,  etc.,  are 
best  combated  with  ice  applied   to   the  head,  heart  and  goiter. 

*   Trans.  Ofhthal.  Soc,  Vol.  vi,  p.  34.  t  /*'</.,  Vol.  vi,  p.  56. 
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The  sympathetic  theory  has  induced  the  trial  of  a  galvanic  treat 
ment  of  the  cen  ical  sympathetic. 

Dr.  Gauthier*  recommends  antipyrin  before  everything  else. 
Extract  of  the  thymus  gland  has  been  occasionally  employed, 
and  with  encouraging  results. 

Extirpation  of  the  thyroid  has  been  performed  in  recent  years 
with  success  in  some  cases. 

The  great  number  of  remedies  which  have  been  proposed 
for  it  demonstrate  the  incurable  nature  of  most  cases  of  this 
disease. 

In  cases  where  the  exophthalmos  is  so  great  that  the  corm.i 
is  exposed,  even  during  sleep,  it  is  desirable  to  perform  tarsor- 
rhaphy (p.  220);  and  the  same  operation  is  indicated  when,  the 
disease  having  subsided,  the  exophthalmos  still  remains  to  a  de- 
gree which  gives  the  patient  a  disagreeable  expression. 

Enophthalmoe,  or  sinking  of  the  eye  back  into  the  orbit, 
occurs  to  a  certain  extent  in  extreme  emaciation,  in  Asiatic 
cholera,  in  paralysis  of  the  sympathetic,  and  in  facial  hemiatrophy, 
but  it  has  been  observed  to  an  extreme  degree  as  a  result  of 
injury.  Becrt  attributes  it  to  atrophy  of  the  retrobulbar  cellular 
tissue  ;  Lang*  explains  it  by  fracture  or  depression  of  a  portion 
of  the  orbital  wall,  while  SchapringerS  refers  the  condition  to 
paralysis  of  Midler's  muscle  from  injury  of  the  sympathetic 
nerve. 


«  Ret:  i/e  Mid.,  1890,  p.  409. 

f  Archives  of  Opkthal.  (Knapp  and  Schweigger),  Vol.  xxii,  No.  I,  p.  98. 

J    Tram.  Opkthal.  Soc,  Vol.  ix,  p.  41. 

i  Klin.  Monatsbl.  f.  Auqen keili.,  September,  1 893. 


For  (he  purposes  of  this  method  a  selection  of  Berlin  worsteds  is  made, 
including  red,  orange,  yellow,  yellow  green,  pure  green,  blue-green,  blue, 
violet,  purple,  pink,  brown,  gray  ;  several  shades  of  each  color  being  pres- 
ent, and  at  least  five  gradations  of  each  tint,  from  the  deepest  to  the  tight- 
est. Given  and  gray,  several  kinds  each  of  pink,  blue  and  violet,  and  ihepale 
gray  shades  of  brown,  yellow,  red  and  pink  must  be  well  represented.  But 
no  two  samples  are  to  be  of  precisely  the  same  shade  of  the  same  color. 
This  large  number  of  colors  and  shades  is  used  because  the  color-blind  per- 
son escapes  detection  with  more  difficulty,  and  the  diagnosis,  therefore,  is 
all  the  more  certainly  made,  the  greater  the  variety  of  colors.  The  normal- 
eyed  individual  readily  selects  the  right  ones  from  the  mass;  whilst  the 
color-blind  person,  although  the  right  ones  are  directly  before  him,  picks 
out  wrong  ones,  thereby  disclosing  the  character  of  his  defect. 

The  test-color  with  which  the  examination  invariably  begins  is  a  pale 
pure  green,  because  green  is  the  whitest  of  the  spectral  colors,  and,  conse- 
quently, the  one  in  which  the  presence  of  color  is  most  difficult  to  recog- 
nize— the  one,  in  short,  most  easily  mistaken  for  gray  (=  no  color).  We 
all  experience  the  most  difficulty  in  deciding  whether  there  be  any  color  at 
all  present  in  the  very  deepest  shades  (nearly  black),  and  in  the  very  palest 
shades  (nearly  white)  ;  therefore  it  was  plainly  either  a  very  dark  or  a  very 
pale  shade  of  green  that  should  be  employed,  and  Holmgren's  experience 
made  him  decide  for  the  pale  shade,  as  providing  the  most  delicate  test. 

As  a  test  for  the  diagnosis  of  the  particular  kind  of  color-blindness,  Holm- 
gren recommends  a  purple  (deep  pink)  sample — that  is,  the  whole  group 
of  colors  in  which  red  (orange)  and  blue  (violet)  are  combined  in  nearly  equal 
proportions,  or  at  least  in  such  proportions  that  no  one  of  them  sufficiently 
preponderates  over  the  others,  to  the  normal  color-sense,  so  as  to  give  its 
name  to  the  combination.  Purple  is  of  especial  importance  in  the  exami- 
nation of  the  color-blind,  for  the  reason  that  it  forms  a  combination  of  two 
fundamental  colors  (red  and  blue) — the  two  extreme  colors — which  are 
never  confounded  with  each  other. 

The  method  of  examination  and  of  diagnosis  is  as  follows:  The  wor- 
sitfds  are  placed  in  a  pile  on  a  table  in  broad  daylight.  The  test  skein  (pale, 
pure  green)  is  taken  from  the  pile  and  laid  at  a  short  distance  from  it,  so  as 
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not  to  be  confounded  with  the  other  skeins  during  the  trial  ;  and  the  person 
examined  is  then  requested  to  select  other  skeins  most  resembling  .this  in 
color,  and  to  place  them  by  the  side  of  the  sample.  It  is  necessary  he 
should  have  clearly  understood  what  is  required  of  him — namely,  that  he 
should  search  the  pile  for  the  skeins  making  an  impression  on  his  chromatic 
sense  similar  to  that  made  by  the  sample,  and  independently  of  any  name 
he  may  give  the  color.  Indeed,  it  is  not  desirable  that  he  should  be  asked 
to  name  the  colors,  and  he  should  be  discouraged  from  doing  so.  The  ex- 
aminer should  explain  that  resemblance  in  every  respect  is  not  necessary  ; 
that  no  two  specimens  are  just  alike;  that  the  only  question  is  the  resem- 
blance of  color;  and  that,  consequently,  he  must  endeavor  to  find  some- 
thing lighter  and  darker  of  the  same  color.  If  the  person  examined  cannot 
understand  this  verbal  explanation,  the  examiner  must  resort  to  action.  He 
must  himself  make  the  trial  by  searching  with  his  two  hands  for  the  skeins, 
thereby  showing  what  is  meant  by  a  shade,  and  afterwards  restoring  the 
whole  to  the  pile,  except  the  sample  skein.  Or,  when  a  large  number  of 
persons  have  to  be  examined  together,  it  will  be  more  rapid  to  begin  at  once 
with  such  a  demonstration  before  the  assemblage.  There  is  no  loss  of  se- 
curity in  this,  for  no  one  with  defective  chromatic  sense  finds  the  correct 
skeins  in  the  pile  any  the  more  easily  from  the  fact  of  having  a  moment  be- 
fore seen  some  one  else  looking  for  and  arranging  them. 

On  the  card  which  is  attached  to  the  inside  of  the  back  cover  of  this  book 
there  are  two  classes  of  wool-samples:  (i)  The  Test-Samples,  which  are 
placed  horizontally.  (2)  The  Colors  of  Confusion — that  is,  those  which  the 
color-blind  person  selects  from  the  heap  of  wools,  because  he  confuses  them 
with  the  color  of  the  sample — and  these  are  arranged  vertically  under  their 
respective  test-samples.  The  object  of  this  card  is  merely  to  illustrate  this 
text.  It  cannot  itself  be  used  for  testing  the  color-sense,  nor  does  it  con- 
tain all  the  colors  and  shades  necessary  for  the  purpose. 

The  test  is  conducted  as  follows  :  Test  I.  The  green  sample  is  presented. 
This  sample,  as  already  explained,  should  be  of  the  palest  shade  of  very 
pure  green,  which  is  neither  yellow-green  nor  blue-green  to  the  normal  eye, 
but  fairly  intermediate  between  the  two.  The  examination  must  be  con- 
tinued until  the  person  examined  has  selected  all  the  other  skeins  of  the 
same  color,  or  else,  with  these  or  separately,  one  or  several  skeins  of  the 
class  corresponding  to  the  "colors  of  confusion"  (1  to  5),  until  he  has  suf- 
ficiently proved,  by  his  manner  of  doing  it,  that  he  can  easily  and  unerr- 
ingly distinguish  the  confusion  colors,  or  until  he  has  given  proof  of  un- 
mistakable difficulty  in  accomplishing  his  task.  He  who  places  beside  the 
sample  one  of  the  colors  of  confusion  {1  to  5) — that  is  to  say,  finds  that  it 
resembles  the  test-sample — is  color-blind.  He  who,  without  being  quite 
guilty  of  this  confusion,  evinces  a  manifest  disposition  to  do  so,  has  a  feeble 
chromatic  sense. 
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If  we  want  to  know  the  kind  and  degree  of  the  color-blindness  which  the 
failure  to  perform  Test  /shows  to  be  present,  we  must  proceed  to 

Test  //it.  A  purple  skein  is  shown  to  the  person  being  examined.  The 
trial  must  be  continued  until  he  has  selected  all,  or  the  greater  part  of,  the 
skeins  of  the  same  color,  or  else,  simultaneously  or  separately,  one  or  sev- 
eral skeins  of  "  confusion  "  (6  to  9).  He  who  confuses,  selects  either  the 
light  or  deep  shades  of  blue  and  violet,  especially  the  deep  shades  (6  and 
7),  or  the  light  or  deep  shades  of  one  kind  of  green  or  gray,  inclining  to 
blue  (8  and  9).  (1)  He  who  is  colorblind  by  Test  /,  and  who,  upon  Test 
11,1.  selects  only  purple  skeins,  is  termed  "  incompletely  color-blind."  (2) 
He  who,  in  Test  l/a,  selects  with  purple  only  blue  and  violet,  or  one  of 
them,  is  "completely  red-blind."  (3)  He  who,  in  Test  I  la,  selects  with 
purple  only  green  and  gray,  or  one  of  them,  is  "  completely  green-blind." 
The  red-blind  never  selects  the  colors  taken  by  the  green-blind,  or  ?•/'<<■ 
versa.  Often  the  green-blind  places  a  violet  or  blue  skein  beside  the  green, 
but  only  the  brightest  shades  of  these  colors.  This  does  not  influence  the 
diagnosis. 

The  examination  may  end  here,  and  the  diagnosis  be  regarded  as  settled. 
But  to  convince  railway  employers  and  shipowners,  and  their  employees, 
a  still  further  trial  may  be  made.  It  only  serves  to  corroborate  the  diag- 
nosis. 

Test  Ilk.  The  red  skein  is  presented.  It  is  necessary  to  have  a  vivid 
red  color,  like  the  red  (lag  used  as  signals  on  railways.  This  test,  which  is 
applied  only  to  those  either  "  completely  red-blind  "  or  "  completely  green- 
blind,"  should  be  continued  until  the  person  examined  has  placed  beside  the 
specimen  all  the  skeins  belonging  to  this  shade,  or  the  greater  pait  of  them, 
or  else,  separately,  one  or  several  "  colors  of  confusion  "  ( 10  to  13).  Along- 
side the  red  the  red-blind  person  places  green  and  brown  shades,  which 
(10  and  11)  to  the  normal  sense  seem  darker  than  red.  On  the  other  hand, 
the  green-blind  person  selects  opposite  shades — those  which  appear  lighter 
than  red  (12  and  13).  Kvery  case  of  complete  color-blindness  discovered 
docs  not  always  make  the  precise  mistakes  just  mentioned  with  Test  lib. 
These  exceptions  are  either  persons  with  comparatively  inferior  degrees  of 
complete  color-blindness,  or  of  color-blind  persons  who  have  been  exercised 
in  the  colors  of  signals,  and  who  try  not  to  be  discovered.  They  usually, 
but  not  always,  confound  at  least  green  and  brow  n.  Total  color-blindness 
is  extremely  rare,  but  such  a  case  would  be  recognized  by  a  confusion  of 
every  color  having  the  same  intensity  of  light. 

Violetblindncss  will  be  recognized  by  a  genuine  confusion  of  purple,  red 
and  orange  in  Test  //(>. 

If  further  information  on  the  subject  be  desired,  the  reader  should  con- 
sult Professor  Holmgren's  original  monograph,  "  De  laCecite  desCouleurs," 
Stockholm,  1877,  or  Dr.  Joy  Jeffries'  "  Color- Blindness,"  Boston,  1879. 
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APPENDIX  II. 

REGULATIONS  As  TO  DEFECTS  OF  VISION  WHICH  DISQUALIFY 
CANDIDATES  H>r  ADMISSION  INTO  THE  CIVIL,  naval  AND 
MILITARY  GOVERNMENT  SERVICES,  THE  R<  )\'AL  CONSTABU- 
LARY, AND  THE  MERCANTILE  MARINE. 


liy  an  Army  Circular,  issued  by  the  War  Office — 

Candidates  for  Commissions  in  the  Army  are  required  to  possess  the  fol- 
lowing visual  powers.  These  regulations  apply  to  all  branches  of  the  ser- 
vice, including  the  Medical  Department. 

Snellen's  Test-Types  are  used  for  determining  the  acutencss  of  vision. 

1.  If  a  candidate  can  read  D  =  6  at  6  meters  (20  English  feet),  and  D  = 
0.6  at  any  distance  selected  by  himself,  with  each  eye,  without  glasses,  he 
will  be  considered  tit. 

2.  If  a  candidate  can  only  read  IJ  =  24  at  6  meters  (20  English  feet)  with 
each  eye,  without  glasses,  his  visual  deficiency  being  due  to  faulty  refrac- 
tion, which  can  be  corrected  by  glasses  which  will  enable  him  to  read  D 

6  at  6  meters  with  one  eye,  and  D  =  12  at  the  same  distance  with  the 
other  eye,  and  can  also  read  D  =  0.8  with  each  eye  without  glasses,  at  any 
distance  selected  by  himself,  he  will  be  considered  fit. 

3.  If  a  candidate  cannot  read  D  =  24  at  6  meters  (20  English  feet)  with 
each  eye  without  glasses,  notwithstanding  that  he  can  read  D  =  0.6,  he  will 
be  considered  unfit. 

Squint,  inability  to  distinguish  the  principal  colors,  or  art)  morbid  condi- 
tions, subject  to  the  risk  of  aggravation  or  recurrence  in  either  eye,  will 
cause  the  rejection  of  a  candidate. 

The  Royal  Navy. — I.  A  candidate  is  disqualified  unless  both  eyes  are 
emmetropic.  The  candidate's  acuteness  of  vision  and  range  of  accommo- 
dation must  be  perfect. 

2.  A  candidate  is  disqualified  by  any  imperfection  of  his  color-sense. 
The  author  has  it  on  good  authority  that  no  absolute  rule  as  to  vision  is 

laid  down  with  regard  to  candidates  for  entry  into  the  Navy  Medical  Ser- 
vice. Each  case  is  determined  at  the  physical  examination  at  the  Naval 
Medical  Department,  which  takes  place  shortly  before  the  competition. 

Full  normal  vision  is  not  necessarily  essential  in  all  cases  for  Naval  Med- 
ical officers. 

3.  Strabismus,  or  any  defective  action  of  the  exterior  muscles  of  the  eye- 
ball, disqualifies  a  candidate  for  the  Royal  Nav\ . 

The  Home  Civil  Service. — Blindness  or  defective  vision,  except  a  mod- 
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eratc  degree  of  ordinary   shortsight.   disqualify.     But  candidates   for   the 
Customs  Outdoor  Service  must  not  be  shortsighted. 

The  Indian  Civil  Service  (Covcnanttd  mid  Ch,i>:; minted). —  I.  A  can- 
didate may  be  admitted  into  the  Civil  Service  of  the  Government  of  India 
if  ametropic  in  one  or  both  eyes,  provided  that,  with  correcting  lenses,  the 
acutcness  of  vision  be  not  less  than  %  in  one  eye  and  J{  in  the  other,  there 
being  no  morbid  changes  in  the  fundus  of  either  eye. 

2.  Cases  of  myopia,  however,  with  a  posterior  staphyloma,  may  be  id- 
mitted  into  the  service,  provided  the  ametropia  in  either  eye  do  not  excee<l 
2.3  1),  and  no  active  morbid  changes  of  choroid  or  retina  be  present. 

3.  A  candidate  who  has  a  defect  of  vision  arising  from  nebula  of  the 
cornea  is  disqualified  if  the  sight  of  either  eye  be  less  than  ,"a  ;  and  in  such 
a  case  the  acuteness  of  vision  in  the  better  eye  must  equal  [j,  with  or  with- 
out glasses. 

4.  l'aralysis  of  one  or  more  of  the  exterior  muscles  of  the  eyeball  dis- 
qualifies a  candidate  for  the  Indian  Civil  Service.  In  the  case  of  a  candi- 
date said  to  have  been  cured  of  strabismus  by  operation,  but  without 
restoration  of  binocular  vision,  if  with  correcting  glasses  the  vision  reach 
the  above  standard  (1),  and  if  the  movement  of  each  eye  be  good,  the  can- 
didate may  be  passed.  The  same  rule  applies  to  the  case  of  unequal  ame- 
tropia without  binocular  vision,  both  eyes  having  full  acuteness  of  vision 
with  glasses,  and  good  movement. 

The  Indian  Marine  Service  {Including  Engineers  and  Jrircmfn). — t.  A 
candidate  is  disqualified  if  he  have  an  error  of  refraction  in  one  or  both 
eyes  which  is  not  neutralized  by  a  concave,  or  by  a  convex  1  1)  lens,  or 
some  lower  power. 

2.  A  candidate  is  disqualified  if  he  cannot  distinguish  the  primary  colors 
and  their  various  shades — red.  green,  violet  or  blue,  and  yellow. 

3.  Strabismus,  or  any  defective  action  of  the  exterior  muscles  of  the  eye- 
ball, disqualifies  a  candidate  for  the  Marine  Service. 

Royal  Irish  Constabulary. — Candidates  for  cadetships  in  the  Royal  lri>h 
Constabulary  and  recruits  must  be  able  to  read  with  each  eye  separately, 
and  without  glasses,  Snellen's  metrical  test-types  (Kdition  1882)  number 
1 1  10.  at  20  English  feet,  and  those  numbered  I)  =  0.8  at  any  distance 
selected  by  the  candidate  himself. 

Squint,  inability  to  distinguish  the  principal  colors,  or  any  morbid  condi- 
tion, liable  to  the  risk  of  aggravation  or  recurrence  in  either  eye,  will  involve 
the  rejection  of  the  candidate. 

The  British  Mercantile  Marine. — An  appendix  (Kxn,  1,  Appendix  T) 
M  the  regulations  relating  to  the  examinations  of  masters  and  mates  in 
the  Mercantile  Marine  has  been  issued  by  the  Board  of  Trade,  and  came 
into  force  on  September  t.  1894. 

It  is  entitled  "  Form  Vision,  Color  Vision,  and  Color  Ignorance  Tests," 
and  enacts  the  following  rules: 
5° 
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i.  Examinations  for  Form  Vision,  Color  Vision  and  Color  Ignorance  are 
open  to  all  persons  serving  or  intending  to  serve  in  the  Mercantile  Marine, 
and  all  such  persons  are  recommended  to  take  the  earliest  opportunity  of 
ascertaining  by  means  of  these  examinations  whether  their  vision  is  such  as 
to  qualify  them  for  service  in  that  profession. 

1.  The  examination  consists  of  three  parts  : 

(<i)  Form  Vision  Test;  (b)  Color  Vision  Test  ;  (<•)  Color  Ignorance  Test. 

No  candidate  will  be  examined  in  the  Color  Vision  Test  until  he  has 
p.issvd  the  Form  Vision  Test,  or  in  the  Color  Ignorance  Test  until  he  has 
passed  the  Color  Vision  Test. 

3.  Any  person  serving  or  intending  to  serve  in  the  Mercantile  Marine,  if 
desirous  of  undergoing  the  Form  Vision,  Color  Vision  and  Color  Ignorant  e 
Test  only,  must  make  application  to  the  Superintendent  of  a  Mercantile 
Marine  Office  on  the  Form  Fxs.  2.\,  and  must  pay  a  fee  of  One  Shilling. 

4.  Every  candidate  for  a  Certificate  of  Competency  who  is  not  already 
in  possession  of  such  a  Certificate  will  be  required  to  pass  the  three  tests 
mentioned  in  Rule  2  before  he  can  proceed  to  the  examination  in  Naviga- 
tion and  Seamanship  for  the  Certificate  which  he  desires  to  obtain,  even 
though  he  may  have  passed  the  tests  on  some  previous  occasion. 

5.  Fvery  candidate  who  is  already  in  possession  of  a  Certificate  <>f  Com- 
petency, and  who  desires  to  obtain  a  Certificate  of  a  higher  grade,  will  be 
required  to  pass  the  three  tests  mentioned  in  Rule  2  before  he  can  proceed 
to  the  examination  in  Navigation  and  Seamanship  for  the  Certificate  of  a 
higher  grade. 

That  is  to  say,  no  candidate  will  be  permitted  to  proceed  with  the  exam- 
ination in  Navigation  and  Seamanship  for  a  higher  Certificate  if  he  fail  to 
pass  the  three  tests. 

6.  If  a  candidate  fail  to  pass  any  of  the  three  tests,  a  note  of  the  fact  of 
his  having  done  so  will  be  written  across  the  face  of  the  Certificate  which  he 
already  possesses  before  the  Certificate  is  returned  to  him. 

7.  If  a  candidate  who  undergoes  the  Form  Vision,  Color  Vision  tad 
Color  Ignorance  Tests  only  (See  Rule  3)  be  in  possession  of  a  Certificate  of 
Competency,  he  must  hand  in  his  Certificate  before  the  examination  com- 
mences, and  if  he  fail  to  pass  any  of  the  three  tests  a  statement  of  his  failure 
will  be  written  on  the  Certificate  before  it  is  returned  to  him. 

8.  Candidates  who  fail  to  pass  the  Form  Vision  Test  or  Color  Ignorance 
Test  can  be  re-examined  at  intervals  of  three  months,  but  candidates  who 
fail  to  pass  the  Color  Vision  Test  cannot  be  re-examined.  It  is  open,  botl  - 
ever,  to  any  candidate  who  has  failed  to  pass  that  test  to  appeal  to  the 
Hoard  of  Trade,  who  may,  if  they  think  fit,  remit  the  case  to  a  special  ex- 
aminer or  body  of  examiners  for  final  decision. 

9.  The  expenses  of  candidates  who  are  examined  by  the  special  exam- 
iners, ami  art  reported  by  them  to  have  pasted  the  three  tests,  will,  under 
certain  circumstances,  be  paid  by  the  Hoard  of  Trade,  at  a  rate  which  will 


be  notified  to  the  candidate,  but  no  payment  whatever  will  be  made  towards 
the  expenses  of  candidates  who  upon  their  own  application  are  examined 
by  the  special  examiners  and  are  reported  by  them  to  have  failed.  The 
special  examinations  will  be  held  in  London  only. 

to.  When  a  candidate  fails  to  pass  the  Color  Test  the  Examiner  will 
point  out  to  him  the  conditions  under  which  he  can  appeal.  Appeals  are 
to  be  made  through  the  Examiner,  and  forwarded  to  the  Board  of  Trade 
with  the  Examiner's  remarks. 

1 1.  The  holder  of  a  Certificate  which  bears  on  it  a  statement  of  failure  in 
the  first  test  (Eorm  Vision),  or  in  the  third  test  (Color  Ignorance),  can  have 
the  statement  removed  by  passing,  after  the  prescribed  interval,  the  test  to 
which  it  refers,  but  the  instruction  in  the  last  paragraph  of  Rule  2  must  be 
followed, 

12.  The  fee  paid  for  examination  for  a  Certificate  of  Competency  includes 
the  fee  of  One  Shilling  for  examination  in  Form  Vision,  Color  Vision  and 
Color  Ignorance,  and  if  the  candidate  fails  to  pass  those  tests,  will,  with  the 
exception  of  One  Shilling,  be  returned  to  him. 

13.  Only  Examiners  who  have  themselves  passed  the  Color  Test  are  to 
undertake  these  examinations. 

Form  I  'ision  Test. — The  tests  to  be  used  are  Snellen's  Letter  Test  for 
candidates  who  can  read,  and  the  dot  tests  for  those  who  cannot  read.  The 
set  of  tests  which  have  been  supplied  to  the  Examiners  consist  respectively 
of  eight  sheets  of  Snellen's  letters  and  two  sheets  of  dots. 

Candidates  may  use  both  eyes  or  either  eye  when  being  tested,  but  they 
must  not  be  allowed  to  use  spectacles  or  glasses  of  any  kind.  If  the  candi- 
date can  read  correctly,  at  a  distance  of  sixteen  feet,  three  of  the  five  tetters 
in  the  fifth  line  from  the  top,  or  four  of  the  letters  in  either  of  the  two  lines 
below,  he  may  be  considered  to  have  passed  the  test.  If  he  cannot  do  so 
he  should  be  treated  as  having  failed. 

If  the  candidate  cannot  read  he  must  be  tested  with  the  sheet  of  dots. 
For  this  test  he  is  to  be  placed  at  a  distance  of  precisely  eight  feet  from  the 
test  sheets,  and  exactly  opposite  them.  One  of  the  sheets  of  dots  is  then 
to  be  exposed,  and  the  candidate  should  be  asked  to  name  the  number  of 
dots  in  one  or  two  of  the  lines  or  groups.  Lines  and  groups  of  dots  can  be 
formed  by  holding  a  piece  of  white  paper  over  part  of  the  sheet,  but  care 
must  be  taken  that  when  this  is  being  done  the  candidate's  view  is  not  ob- 
structed or  the  light  on  the  lest  sheet  in  any  way  obscured. 

If  the  candidate  answer  the  questions  put  to  him  by  the  Examiner  with 
complete  or  very  nearly  complete  accuracy,  he  should  be  treated  as  having 
passed.  If  he  does  not  answer  with  very  nearly  complete  accuracy,  he 
should  be  treated  as  having  failed. 

Color  Vision  Test, — The  Color  Vision  of  candidates  is  to  be  tested  by 
means  of  Holmgren's  wools. 
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Color  Ignorance  Test. — The  object  of  this  test  is  simply  to  ascertain 
whether  the  candidate  knows  the  names  of  the  three  colors — red,  green  and 
white — which  it  is  important  for  every  seaman  to  be  acquainted  with,  and 
the  test  is  to  be  confined  to  naming  those  colors. 

One  or  two  of  the  purest  red  and  green  skeins  should  be  selected  from 
the  set  of  wools,  and  the  candidate  should  be  required  to  name  their  colors. 
He  should  also  be  required  to  name  the  color  of  any  white  object,  such  as 
a  piece  of  white  paper. 

If  he  answer  correctly,  he  should  be  considered  to  have  passed  the  test. 
If  he  make  any  mistake,  he  should  be  tried  with  the  lantern  which  was 
formerly  used  for  color  tests,  the  plain  glass  and  the  standard  red  and  green 
glasses  being  employed  for  the  purposes.  If  he  does  not  name  these  glasses 
correctly,  he  should  be  reported  as  having  failed  to  pass  the  test. 


AUSCtSSIOM  for  corneal  staphyloma,  186 

Accommodation, amplitudeof,2l,  40,  46, 
67;  anomalies  of,  37,67  ;  cramp  of,  39, 
49,  72  ;  manifest,  39  ;  mechanism  of, 
20  ;  normal,  18,  19  ;  paralysis  of,  70  ; 
pupillary  contraction  in,  20,  314  ;  rela- 
tive, 23,  314  ;  theories  of,  20 

mmodative  asthenopia,  42,  72,  100 

Acoin,  325 

Acromegalia,  469 

Acuteness  of  vision,  29,  30 ;  standard 
of,  requited  for  the  services,  etc.,  592 

Adaptation  of  the  retina,   27  ;  footnote, 

431 

Allunismus,  298,  566 

Albuminuric  retinitis  (see  Retinitis) 
Alcoholic  amblyopia,    319,  450;   acute 

alcoholic  poisoning,  524 
Alexia,  474 
Amaurosis     from     blepharospasm,     148 ; 

pretended,  499;    quinin,    414,    430 ; 

spinal,  454  ;  supra-orbital,  571 

■  Amblyopia,  central,  448,  459  ;  congen- 
ital, 496,  542  ;  exanopsia,  541  ;  from 
exposure  to  direct  sunlight,  etc.,  431  ; 
from  internal  hemorrhages,  457  ;  gly- 
cosuria-, 459;  hysterical,  494  ;  in  stra- 
bismus, 540;  nervous,  489;  reflex, 
496;   toxic,  29,  318,  319,  448;  ure- 

■  mic,  499  ;  various  forms  of,  495 

Ametropia,  37 
Amnesia,  optic,  476,  480 
Amnestic  color-blindness,  476 

•     Amyloid    degeneration  of   the   conjunc- 
tiva, 131 
Anemia,  general,  426  ;  progressive  per- 
nicious, 426 
Anesthetics,   local,  used  in  ophlhalmol- 

■       ogy.  325 
Aneurisms  of  central  artery  of  the  ret- 
ina, 419,  429  ;    of  large  vessels,  417, 
428 
Angle   alpha,    25  ;  gamma,    25,  40,  46, 
508  ;  the  meter,  24  ;  the  visual,  30 

I  Angular  gyrus,  463,  475.  477 
Aniridia    (or    Iridcrcmia),    congenital, 
280  ;  traumatic,  276 
Anisometropia,  66 


Ankyloblepharon,  243 

Antrum,  sphenoid,  tumors  of  the,   576  ; 

maxillary,  tumors  of  the,  576 
Aortic  regurgitation,  332 
Aphakia,  396 
Aphasia,  470  ;  visual,  475 
Apoplexy,    cerebral,  467,  47 1  •    of    the 

retina,  425  ;  the  pupil  in,  318,  321 
Arcus  senilis,  198 
Arecolin,  324 
Argyrosis,  103 
Arlt-Jaesche  operation    for   dislichiosis, 

227 
Aril's  operation  for  cicatricial  ectropion, 

243 

Army,  vision  required  for  commissions  in 
the,  592 

Arthritis,  acute,  128,  267 

Asthenopia,  accommodative,  42,  72,  100, 
497  ;  conjunctival,  105 ;  muscular, 
561  ;  nervous,  489  ;  retinal,  542 

Astigmatism,  37,  53,  55  ;  after  cataract 
operations,  396 ;  estimation  of  degree 
of,  59,  62,  84,  91  ;  irregular,  66; 
lental,  65  ;  symptoms  of,  56;  head- 
ache due  to,  57 ;  ophthalmoscopic 
diagnosis  of,  58,  84 ;  retinoscopy  in, 
92,  93  ;  spectacles  in,  59 

Astigmometer,  the,  62 

Ataxic  parnplegia,  567,  footnote 

Ataxia,  hereditary,  4S7  ;  locomotor  (see 
lilies  dorsalis);  ocular,  485,487 

Atheroma,  general,  of  blood-vessels, 
417,426,  428,  429 

Athetosis,  472 

Atrophy  of  optic  nerve  (see  Optic  nerve); 
progressive  muscular,  319 

Atropin,  39,  42,  71,  199.  212<  3»7.  3". 
342,  345,  356  ;  danger  of  glaucoma 
from  use  of,  273,  343,  346,  356;  poi- 
soning by,  273,  317 


BERLIN'S  operation  for  entropion,  235 
liinocular  vision,  5  ;S,  560  ;  field,  35 
Birubacher's  operation  for  ptosis,  213 
Hisulphid  of  carbon,  poisoning  by,  450 
Black  eye,  246 
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Blennorrhea   of   the    conjunctiva,    10S, 

109,  110,  119,  166;  neonatorum,  119; 

of  the  lacrimal  sac,  252 
Blepharitis,     intermarginal,     101,     104; 

marginal,    205,    224,    247 ;    ulcerous, 

204  ;  squamous,  205 
Blephap'i'liiiiu.-U,  223 
Blc-pharoptosis  (iff  I'lo-i-  I 
Blepharospasm,'  147,     181,     209.    225 ; 

amaurosis    from,    14S ;    immersion   as 

cure  for,  151 
Blind  spot,  the,  35,  48 
Blows  on  the  eye,  results  of,  71,  277,  294, 

363.  399.  438.  44' 

Bowman's  operation  for  conical  COMB, 
192 ;  for  lacrimal  obstruction,  250  ; 
for  secondary  cataract,  393 

Brain,  focal  disease  of  the,  461  ;  diffuse 
organic  disease  of  ihe,  477  ;  lesions  at 
base  of  the,  531 ;  localization  of  le- 
sions in  the,  468,  529 

Breast,  carcinoma  of  the,  296 

Blight's  disease,  365, 418,  420, 42S,  430, 

447 
Broca's  lol>e,  lesion  of,  476 
Bronchitis,  292 
Bulbar  paralysis,  71,  524,  $25 
Buphthalmos,  349 


Canaliculus,  obstruction  of  the,  248 

<  anlhoplaslic,  operation,  1 18,  224 
Capsule,  lesion  of  the  internal,  471,  526, 

534 

(  apsulolomy,  375,  392 

(  arcinoma  of  the  ciliary  body,  287  ;  of 
the  breast,  296 ;  of  the  choroid,  296 ; 
of  the  orbit,  578 

Caries  of  nasal  bones,  254  ;  of  the  orbit, 
570;  of  the  teeth,  497,  568 

Cataract,  43,  47,  286,  350;  adherent 
(or  accreta),  362;  anterior  polar, 
or  pyramidal,  361  ;  artificial  ripen- 
ing ol>  357  i  "lack,  359  ;  calcareous, 
362  ;  capsular,  362 ;  central  cap- 
sular, 128  ;  central  lenla!,  359  ;  com- 
plete, 350;  complete,  of  young  peo- 
ple, 358  ;  congenital,  289,  358  ;  dia- 
betic, 358  ;  discission,  or  dilaceratiou, 
for,  389;  extraction  of,  without  iri- 
dectomy, 385;  fusiform,  or  spindle 
shaped,  361  ;  glaucoma  after  extrac- 
tion of,  388  ;  linear  extraction  for, 
367  ;  membranous,  353  ;  Morgagnian, 
353  ;  mental  derangement  after  ex- 
traction of,  388  ;  myopia  in  incipient. 
47.  355;  operation-  for,  ;<>$  ;  partial, 


359;  pathogenesis  of,    ,52;  posterior 
polar,    361  ;  ripenes-  -econd 

ary,  300,  361,  437  ;  senile,  350  ; 
tacles  after  extraction  of,  396  ;  specta- 
cles   in    incipient,    356 ;    spontaneou 
cure  of,    353  :    suction  operation    for 
391 ;   symptoms  of,    354  ;   threc-milli 
meter  flap  operation   for,    372  ;    trau 
matic,    347,    362;  treatment  of,    356 
von  Craefe'  s  operation  for,  371  ;   zon- 
ular, or  lamellar,  281,  359,  391 

Caterpillars  causing  iritis,  279 

Cautery,  use  of  the  actual,  150,  160, 
166,  16S,  170,  179,  193 

Cavernous  sinus,  thrombosis  of  the,  320, 

S3*.  569 

t  ellulitis  ol  the  orbit,  429 

Cerebellum,  tumor  of  the,  533 

Cerebral  hemorrhage,  3 1 8,  320,  467,  470, 
474;  abscess,  443  ;  cysts,  44.5;  * 
443,    461;    embolism,    31 S;    localiza- 
tion, 468,  477,  529;  cortex,  lesions  of 
the,  466,  469,  526 

Cerebral  tumor-,  44 ;,  479,  482,  532  ; 
ophthalmoscopic  Mgns  of,  442;  the 
pupil  in,  317,  319,  320 

Cerebritis,  444 

Chalazion,  206 

Chemosis,  too,  105,  1 20 

Chiasm*, lesions  of  the,  466,  468,  1 1 

Chloroform  narcosi-,  the  pupil  in,  317 

Chlorosis,  205,  320,  445 

Choked  disc,  442 

Cholera,  414 

Cholesterin  in  the  vitreous  humor,  401 

Chorea,  428,  484 

Choroid,  central  senile  areolar  atrophy  of 
the,  290,  366  ;  colloid  degeneration  of 
the,  289  ;  coloboma  of  the,  297,  566; 
congenital  defects  of  the,  297  ;  detach- 
ment of  the,  292  ;  diseases  of  the,  264  ; 
hemorrhage  in  the,  290  ;  injuries  of  the, 
294  ;  the  normal,  95  ;  tubercle  of  the, 
296,  435  ;  tumors  of  the,  295,  438 

1  horoiditis,  261,  264,  265,  288  ;  central, 
290;  central    senile  guttate,  289;    .li- 
seroinated,   288,  361,  365,  415,416; 
embolic,  292  ;  purulent,  290,  291,  363, 

39° 
Choroido-rctinitis,  415,  454 
t  hromidrusis  palpebrarum,  208 
Ciliary  body,  cololioma  of  the.  -'17  ;    li- 

eases  of  the,  264  ;  inflammation  of  the, 

285  ;  injuries   of  the,   286,   299  ;    new 

growth  of  the,  287 
Ciliary  muscle,  action  of  the,  20  ;  cramp 

of  the,  4",  4.;.  49. 72 


Circle  of  diffusion,  20 

Civil  service,  vision  required  for  the,  592 

Climacteric,  the,  426,  445 

Cam,  317,  322,  325 

Coloboma,  congenital,  of  the  choroid, 
297,  566;  of  the  ciliary  body,  297  ;  of 
the  crystalline  lens,  297  ;  of  the  eyelid, 
240 ;  of  the  iris,  276,  280 

Color- blindness,  28,  29,  454,  455,  459  ; 
amnestic,  476 

Color-sense,  the,  25,  27,  28,  36,  589 

Commotio  retime,  441 

Concave  lenses,  17 

Congestion  papilla,  442 

Conical  cornea,  43 

i  onjugate  focus,  20,  39,  43,  44  ;  lateral 
paralysis,  526 

Conjunctiva,  amyloid  degeneration  of 
the,  131  ;  cysticercus  under  the,  142  ; 
cyst  of  the,  142  ;  dermoid  tumor  of 
the,  140  ;  diseases  of  the,  100  ;  epithc- 

I in  of  the,  141  ;  hyaline  degeneration 

of  the,  132  ;  hyperemia  of  the,  too  ; 
injuries  of  the,  143,  221  ;  lipoma  of 
the,  140  ;  lithiasis  of  the,  143  ;  lupus 
of  the,  133  ;  nevus  of  the,  139  ;  papil- 
loma of  the,  140;  pemphigus  of  the, 
134,  136,  221  ;  ptngnecuu  of  the, 
1 .57.  139;  polypus  of  the,  140;  sar- 
coma of  the,  141  ;  syphilitic  disease 
of  the,  132  ;  tubercular  disease  of  the, 
132;  uric  acid  deposits  in  the,  143  ; 
xerosis  of  the,  129,  135,  172,  221,498 

Conjunctiva)  complication  of  small-pox, 
130 

Conjunctivitis,  tot  ;  catarrhal,  or  simple 
acute,  101  ;  croupous,  128;  diphthe- 
ritic, 128,  129;  follicular,  104,  272; 
gonorrheal,  119;  granular,  106; 
phlyctenular,  145;  purulent,  109,  119, 
166;  spring  catarrh,  105 

Constabulary,  vision  required  for  the,  592 

Contact  glasses,  191 

Convergence  and  accommodation,  rela- 
tion between,  23,  313,  314 

Convergence  of  visual  lines,  insufficiency 
of  the,  561  ;  loss  of  power  of,  479,  485 

Convergent  concomitant  strabismus,  42, 
535,  542;  amblyopia  of  squinting  eye, 
541  ;  single  vision  in,  539;  theories  of, 
537  to  543 :  treatment  of,  550  ;  by 
glasses,  553,  560 ;  operative,  553 ; 
orthoptic,  550,  560 

Convex  lenses,  17 

Cornea,  abscess  of  the,  166,  178;  absorp- 
tion ulcer  of  the,  171  ;  arcus  senilis  of 
the,  198;  bulla  of  the,  176  ;  calcare 


oils  film  of  the,  184  ;  cautery  for  puru- 
lent ulcers  of  the,  160;  conical,  45, 
192  ;  cysts  of  the,  193  ;  deep  ulcer  o( 
the,  165  ;  dermoid  tumor  of  the,  140, 
193;  diseases  of  the,  154;  ectasir-  ol 
the,  185  ;  epithelioma  of  the,  193"; 
facetted  ulcer  of  the,  171  ;  fibroma  of 
the,  193;  foreign  bodies  in  the,  193; 
glolmsa,  349;  hcqies  of  the,  172  ;  in- 
fantile ulceration  of  the,  with  xerosis 
of  the  conjunctiva,  172;  injuries  of 
the,  193;  leucomn  of  the,  126,  165, 
166  ;  macula  of  the,  152,  158,  159  ; 
marginal  ulcer  of  the,  170;  nebula  of 
the,  153,  158;  neuroparalytic  ulcera- 
tion of  the,  171  ;  opacities  of  the,  152, 
■57.  l95«  2Sl  ;  papilloma  of  the,  193  ; 
paracentesis  of  the,  150,  161,  166, 
170  ;  phlyctenular  disease  of  the.  145  ; 
pigmentation  ol  the,  19S;  ring  ulcer  of 
the,  170;  rodent  ulcer  of  the,  169; 
sarcoma  of  the,  193;  sderoimng  opa- 
city of  the,  183,  261 ;  serpiginous  ulcer 
of  the,  166  ;  siderosis  of  the,  198  ;  sim- 
ple ulcer  of  the,  164  ;  staphyloma  of 
the,  112,  126,  163,  166,  1S5;  tattoo- 
ingof  the,  196;  transplantation  of  the, 
197,  lul>ercle  of  the,  182;  tumors  of 
the,  193  ;  ulcerations  of  the,  102,  10S, 
120,  121,  125,  146,  147,  155,  165 

Corneal  complications  in  catarrhal  con- 
junctivitis, 102;  in  diphtheritic  con- 
junctivitis, 129;  in  conjunctival  pem- 
phigus, 134;  in  purulent  conjunctiviii-, 
120,  125,  165;  in  small-pox,  130;  in 
trachoma,  It  t,  112 

Corona  radiata,  lesions  of  the,  526 

Coram  nuadrigeminuni  anterior,  lesions 
of  the,  472 

Corpus  striatum,  lesions  of  the,  53 1 

Cramp  of  accommodation,  39,  49,  72;  of 
orbicularis,  147,  l8t,  209,  225 

Crescent,  myopic,  49 

Critcbett's,  Andersuit,  operation  for  coni- 
cal cornea,  193 

Croupous  conjunctivitis,  128 

Cms    cerebri,    lesion   of  the,   473,   530, 

531 
Crystalline    lens,    20 ;    absence   of    the, 

396  ;  disease  of  the,  350  ;  dislocation 

of  the,  347,  395 
Cupping  of  the  optic  disc,  pathological, 

95,  329;  physiological,  95 
Cyclitis,  183,  200,  262,  264,  285 
Cyst,    conjunctival,    142  ;  corneal,    193  ; 

of  the  iris,  277;  tarsal,  206 
Cysticercus,   subconjunctival,   142 ;  sub- 


Dackyiiadknitis,  256 

Dacryocystitis,  acute,  1 1 8,  254;  chronic, 
167,  252 

Uaturin,  317,  323 

Davidson's,  Mackenzie,  method  for  em- 
ploying Runlgen  rays,  402,  403 

Decentration  of  spectacle-glasses,  564 

Dermoid  tumors  of  the  conjunctiva  and 
cornea,  140,  193 

Diabetes,  48,  71,  139,  271,  273,  365,420, 

45°.  459.  469.  524 

Dianoux's  operation  for  distichiasis,  22S 

1  >iarrhea,  292 

Dilatur  pupill.c,  314 

Dinitrobcnzol,  poisoning  by,  450 

Dioptric  unit,  the,  17;  media,  18;  sys- 
tem, 18 

I  liiiplry,  the,  17 

liiplnluTialpnr,il>  inmodalinn, 

71  ;  of  orbital  muscles,  524 

I  I  phlheriiic  conjunctivitis,  128,  129 

Diplopia  in  convergent  concomitant 
strabismus,  539,  551  ;  crossed,  511; 
homonymous,  510,  512  ;  in  insuffi- 
ciency of  the  internal  recti,  539  ;  in 
pualyiii  of  the  orbital  muscles,   50S  ; 

'     monocular,  276,  395 

I  liac,  optic  (tee  t  iptic  papilla) 

I  liscission,  52,  72,  360 

Disseminated  sclerosis,  447,  455,  525, 
536,  567 

Distichiasis,  III,  224 

Duhuisin,  317,  323 

I  lystexia,  475 


I  I  ■  1  s  i  HC  vision,  3i 
I  ,  •  hvmusis  of  the  conjunctiva,  101,  139 
I  .  hp-es,  blinding  of  the  retina  in,  431 
I..  11  ..pi, ,n,    238,    247;    cicatricial,    238, 

243.  57°;  senile,  238;  spastic,  238 
Eczema  of  the  eyelids,  148,  199,  203 
Egyptian  ophthalmia,  106,  109 
Electric  light,  effects  of,  on  the  eyes,  43  ; 

EJectrolysu  t,»  detached  retina,  440;  for 

n.evi  of  the  eyelids,  208;  for  trichia- 

-2S 

1  inl"p|i-m,  <riebr.il,    ;iS;  oi   initial  vrs- 

sels,  414,  418,  423,  427,  429,  467 
I Miunctrupia,  19,  37,  4! 
Knccphalocele,  581 
Encepbalopalbia  saturnia,  482 


Endarteritis,  430 

Endocarditis,  292,  42S 

Enophthalmos,  588 

Kntropion,  112,  224,  232,  247 

Enucleation  of  the  eyeball,  304,  30S 

Ephredin,  323 

F.picanlhus,  246 

Epilepsy,    57,    141.    321,  482,    561  ;  the 

pupil  in,  318 
Epiphora,  247,  256 

Episcleritis,  258;  periodic  transient,  2511 
Epithelioma  of  the  conjunctiva,  14 1  ;  of 

the  cornea  ;   1 93  ;  of  the  eyelid,  209 
Erysipelas  of  the  eyelids,  etc,  199,  254, 

429.  455.  5&S 

Erythropsia.  501 

Eserin  (or  l'hysostigmin ),  317,  323,  345 

Ethmoid  cells,  tumors  of  the,  575 

Eucaiu  B,  325 

Euplithalmin,  323 

Evcrhusch's    operation     for     congenital 
ptosis,  215 

Evisceration  of  the  eyeball,  1S7,  305 

Excision    of    the    eyeball    (see  Enuclea- 
tion) 

■lialmic  goiter,  218,  332,  527,  581 

Exophthalmos,  pulsating,   570 

External  rectus,  paralysis  of  the,  51 1 

Eyeballs,   motions  of  the,  and  their  de- 
rangements, 502 

Eyelashes,  lice  on  the,  205 

Eyelids,  adenoma  of  the,  209  ;  chromi- 
dtosis  of  the,  208 ;  colobomu  of  the, 
246;  cramp  of  the,  148,  180,  209, 
225  ;  diseases  of  the,  189;  ecchynio. 
sis  of  the,  246 ;  eczema  of  the,  148,199, 
203;  emphysema  of  the,  245;  epithe- 
lioma of  the,  209  ;  erysipelas  of  the, 
109,  254,  429,  445,  50S  ;  everafan  oi 
the,  236;  herpes  zoster  of  the,  199; 
injuries  of  the,  245  ;  inversion  of  the, 
232;  lupus  of  the,  209;  millium  of 
the,  207;  molluscum  of  the,  207  ; 
nevus  of  the,  208  ;  restoration  of  an, 
245  ;  rodent  ulcer  of  the,  203  . 
1  •  ina  of  the,  209 ;  stye  on  the,  206 ; 
syphilitic  sores  00  the,  201 ,  202  ; 
tarsal  tumor  of  the,  206  ;  vaccine 
cles  on  the,  202 


1  U  11  on  the  cornea,  171 
Facial  center,  lesion  of  the,  534 
1 .11  point,  19,  21,  44 
Fannoilar  paralysis,  526 

1  'ihroma  Of  conie.i,   193 
Field  of  fixation,  507 
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■I  virion,  32,  33,  34,  36,  366,  437, 
441,443,  455,  460,  4'»o  ;  hinncul.tr,  34 

Fifth  nerve,  paralysis  of  the,  171,  535; 
influence  of  the,  on  ihe  pupil,  316,  318 

Fixation  object,  32 

Fluorescin,  156,  168 

Focal  illumination,  93  ;  interval,  54; 
length,  17 

Focus,  conjugate,  20,  38,  44,  45 

Foreign  bodies  in  the  interior  of  the  eye, 
263,  402 ;  dangers  of,  408 ;  in  Ihe 
iris,  275 ;  in  the  lens,  363 ;  in  the 
vitreous  humor,  398,  402;  Rdnlgen 
rays  for  the  detection  of,  402 ;  re- 
moval of,  40S 

Fourth  nerve,  paralysis  of  the,  513,  532 

Fovea  centtalis,  96 

Fiat  lure  of  the  orbit,  245 

Frontal  sinus,  tumor  of  the,  575 

Fundus  oculi,  the  normal,  94,  96 


■  10  disease,  334,  458 
General  paralysis,  455,  526 

ulale  hodv,  external  lesion  of  the, 

47" 

Glaucoma,  131,  176,  184,  273,  281,  326; 
acute,  332;  chronic,  328;  etiology  of, 
336  ;  fulminans,  335  ;  hemorrhagic, 
348,  426 ;  pathology  of,  336  ;  primary, 
326;  secondary,  261,  268,  270,  273, 
277,  286,  296,  326,  347,  363,  391,  402, 
435  ;  subacute,  335  ;  treatment  of,  by 
iridectomy,  283,  339  ;  by  myotics,  345  ; 
by  posterior  sclerotomy, 341;  by  sclerot- 
omy,  344 

Glaucomatous  cup,  329 ;  degeneration, 
,335 

(■liomaof  the  brain,  435;  of  the  optic 
nerve,  435;  of  the  retina,  414;  pseudo-, 
.  29«.  397.  434 

G  intra  I  dial  artlirili-,  12S,  267  ;  conjunc- 
tivitis, 118  ;  iritis  267 

Goat,  260,  426;  von  Graefe's  operation 
for  conical  cornea,  191  ;  for  senile  en- 
tropion, 236 

<  iranular  conjunctivitis  ( see  Trachoma) 

Granuloma  of  the  iris,  277 

Groves'  disease,  5K1 

Green's  operation  for  entropion,  234 

HtUAlKMksjs,  426,  458 

Hemophthalmos,  262 

Hemorrhage  into  the  anterior  chamber, 

262,  275 
Hemorrhoids,  418 


Hallucinations,  visual,  470 

Harlan's  operation  lor  syinhlcpharon,  223 

Hay  fever,  106 

Headache,  57 

I  leart,  disease  of  the,  332,  414,  41 7,  41 9, 
425,  428,  429 

Hemiachromatopsia,  466,  471,  472 

Hemianesthesia,  471,  475 

Hemtanopic  prism  phenomenon,  473 

Heniianopic  pupil,  the,  472 

Hemianopsia,  443,  459,  461,  529,  532; 
nliiiiKini.il,  463,  469  ;  homonymous, 
462  ;  localization  of  lesion  in,  468 ; 
nasal,  463,  469;  relative  and  abso- 
lute, 462,  466  ;  temporal,  436  ;  transi- 
ts. •. .  495 

Hemiplegia,    470,    472,    532 ;     crossed, 

S3".  534 

llering's  drop  experiment,  552  ;  theory 
of  color  sense,  27 

Hernia  cerebri,  580 

Herpes  corne-c,  172;  herpes  zoster  oph- 
thalmicus, 199 

Kelt  ifipththalmos,  2S0 

llippus,  313,  316,  321 

Holmgren's  test  for  color-blindness,  28, 
589 

Holocain,  322,  325 

llomatrapin,  323 

Hordeolum,  206 

Hot  eye,  259 

llolz's  operation  for  senile  entropion,  236 

Hyaline  degeneration  of  the  conjunctiva, 

«3» 

Hyaloid  artery,  persistent,  412 

Hydrocephalus,  445,  453,454,  481,  525 

llydropliirialnio-,  349 

Hyoscyarain,  317,  323 

Hypermetropia,  37,  38,  41,  80,  85.  537; 
amplitude  of  accommodation  in,  40  ; 
angle  gamma  in,  40 ;  asthenopia 
caused  by,  42  ;  by  ophthalmoscope,  80  ; 
by  rhinoscopy,  85  ;  cramp  of  ciliary 
muscle  in,  41  ;  determination  of  degree 
of,  37  ;  internal  strabismus  in,  42,  538  ; 
latent,  41  ;  manifest,  41 ;  prescribing 
of  spectacles  in,  43  ;  pupil  in,  31 1 

Hypermetropic  astigmatism,  55 

Hyphemia,  262,  269,  275 

Hypopyon,  156,  165,  166,  169,  171, 
173,  178,  286,291 

Hysteria,  488,  494 


IllaijUeation  for  distichiasis,  225 
Image,    erect  ophthalmoscopic,    75 ;    in- 
verted ophthalmoscopic,  77 
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Influenza,  71,  44S,  4S7,  5J5     56S 

Inlennittent  fever,  174 

Internal  capsule,  lesions  of  the,  471,  526, 

534 
Internal   recti,   insufficiency  of  the,   49, 

561 
Interpeduncular    space,    lesions    in    the, 

532 
Intestinal  worms,  320 
Intraocular  media,  18 
Iodoform,  poisoning  by,  450 
Iridectomy,  281 ;  in  glaucoma,  284,  338  ; 

in  cataract  operations,  387  ;  for  optical 

purposes,  284;  in  iritis,  274,  281,284 
Irideremia,  280 
fridochoroidilis,  289 
Iridocyclitis,    131,    176,    1S4,   264,   267, 

298 
lridodialysis,  275 

I  ridodoncsii,  396,  401 
Iridotomy,  394 

liis,  ibMBCC  of  the,  2S0  ;  anleversion  of 
ibe,  277  ;  cololxjma  of  the,  280  ;  cysts 
of  the,  277  ;  diseases  of  the,  264;  for- 
eign bodies  in  the,  275,  282  ;  granu- 
loma of  the,  277  ;  injuries  of  Ibe,  367; 
malformations  of  the,  280 ;  new 
growths  of  the,  277,  282  ;  operations 
on  the,  2S1  ;  persistent  pupil lary  iiieui- 
brane  of  (he,  280;  retroflexion  of  the, 
276  ;  rupture  of  the  sphincter  of  tin-, 
276 ;  sarcoma  of  the,  279  ;  tubercle 
of  the,  278 

I I  ili-.  102,  113,  131,  159,  180,  184,  258, 
260,  264,  265,  281,  363,  384,  437  ; 
diabetic,  271  ;  gonorrheal,  267  ;  quiet, 
266 ;  rheumatic,  267,  273  ;  scorn-, 
267,  34S;  syphilitic,  268,  274;  tuber- 
cular, 278 


I  v  OB'S  ulcer,  202 
|f.|uirity,  1 17 


KlKAlUis,  bullions,  170;  dendriform, 
177  ;  diffuse,  131  ;  diffuse  interstitial, 
or  parenchymatous,  |8|  ,  kacicular, 
146  ;  filamentary,  175  ;  neuroparalytic, 
171;  phlyctenular,  145,  147,  170,  174  ; 
punctata,  I  S3,  265,  267,  273,  278, 
285,  300  ;  punctata  superficial^,  183; 
rihUui-likc,  184 

Keratoconus,  190 

Knapp's  operation  lor  secondary  cata- 
r.ni,  in  i 'apsuliiiomy,  394 

Kuhnt's  operation  for  ectropion,  239 


I   M  mmai.  apparatus,diseuscsoflhc,  *47j 

canaliculus,   obstruction   of  the,    24N  ; 

duct,  stricture  of  the,  249  ;  fistula,  255  ; 

gland,  removing  of  the,  250,  ^57  ;  b\- 

pertrophy  of    ihc,    257  ;    inflammation 

of  the,  256  ;  tumors  of  the,  580  ;    sac, 

blennorrhea   of   the,   252;  obliteration 

of  the,  by  opeiation,  255;   punctuiu, 

eversion  of  the,  199,  138  ;  inversion  of 

the,  247  ;  stenosis  and  complete  occlu- 

of  the,  247 

Lagophthalmos,  219,  525,  534 

Lamellar,     or     zonular,     cataract,     281, 

3S9 
I  .uiiiim  cribrosa,  95 
I.andri'-  rlinnuir.  488 
lateral  sclerosis,  455 
Lead-poisoning,  447,  482 
Lenses,   cylindrical,    59;    numbering 

the  trial,  17;  hyperbolic,  191 
I.cnlal  astigmatism,  65 
l-enticonus,  395 
Lenticular  nucleus,  lesSooi  of  the,  474 
l.eucocythcmia,  421 
l.eucoma,  1 59,  195  ;  adherent,  126,  165, 

166,  196  ;  tattooing  for,  196 
Lice  on  the  eyelashes,  205 
Light  difference,  25,  27  ;   minimum,  26, 

27 
Light-sense,  the,  25,  332,  453 
Litbiasii  of  the  conjunctiva,  143 
Locomotor  ataxia  tut  Tabes  Domalis 
Lupus  of  the  conjunctivo,  133;    ol   the 

eyelids,  209 


Macula  cornea,  159, 195 

Macula  lutea,    18,  30,  32,  79,  96  ;    di>- 

enseol  the,  4S  ;  cortical  center  far  the, 

466 
M.i.l.nosis,   20t 
Maddox's  rod-test,  563 
Magnet,    the,     for    removal    of    foreign 

bodies,  410 
Malaria,  2<>o,  414,  448 
Mania,  acute,  31 8,  320 

-,  102,  179,  19s,  J-|>> 
Media,  intraocular,  dioptric,  or    refract- 

ing,  18 
Mtgalopsia,  288 
Mciliiiinian  cyst,  206 
Melancholia,  320 
Meningitis,    187,    291,    309,  444. 

In.  spinal,    29I,    292,    320,    44;, 

481  ;  traumatic,  4IS1  :   tubercular,  445, 

4*0.  533;  pup1  '"•  3 '7.  3" 
Meningocele,  580 


>3 


Menstruation,  derangements  of,  417,  426, 

445 
Mental   derangement    alter    cataract    ex- 
fraction,  388 

utile   urine,    vision  required  lor, 

Melaiimr|.1i nil,  288,  416,  432 

Meter  angle,  24;   lent,  I,  17 

Metria,  271,  2y2,  422,  568 

Metrical  system  (if  numbering  lenses,  17 

Microphthalmia,  566 

Micropsia,  70,  28S,  416 

Migraine,  495  ;  ophthalmoplegic,  522 

Millingen's  operation  for disticbiasis,  2jO 

Millium,  207 

Mindd. limine--.  476,480 

Mollnscon,  207 

Morvan's  disease,  488 
Mouches  volanies,  401 
Mucocele,  253 

Mules'  ■  -| ■•-r  in. .11  I. meal  staphyloma, 

.   iSS,  305,  306,  346;  tor  ptosis, 
211 
Muse .1-  v.ilitantes,  401 
Muscarin,  317 
Mydriasis,  ;u,  310  ;  traumatic,  277 

Mydriatic*,  action  of  the,  317,  322 

Mydrin,  323 

Myelitis,  Jig,  447,  487 

Myodesopsia,  401 

Myopia,  37,  41,  43.  »6l,  355  ;  amplitude 
of  accomodation  in,  46;  angle  gamma 
in,  40  ;  apparent,  41  ;  axial,  43  ;  cause 
of,  47  ;  in  incipient  cataract,  47,  355  ; 
complicated  with  organic  disease,  48, 
40,  43S  ;  cramp  of  accommodation  in, 
4'i  ;  curvature,  43  ;  detachment  of  ihe 
renin  in.  49,  438;  determination  of  the 
degree  of,  45,  88,  92  ;  in  diabetes,  48  ; 
direct  ophthalmoscopic  melhod  in,  80  ; 
in-ulliciency  of  the  internal  recti  in,  49, 
564;  management  of,  40;  operative 
of,  51  ;  prescribing  of  spectacles 
in,  50;  progressive,  50;  pupil  in,  311 

Myopic  crescent,  48;  astigmatism,  55 

Myosarcoma  of  ciliary  body,  2S7 

Mynsis,  317  ;    spinal,  318 

Myotics,  action  of  the,  317,  324  ;  use  of 

in  glaucoma,  345 
Myotonia  congenita,  488 


Nkvus  i.f  the  conjunctiva,  139;  of  the 

eyelid,  208 
Nasal  catarrh,  174,  249,  250,  253 
Nasal  duct,  stricture  of  the,  240,  252 
vision  required  for  the,  592 


\Y:u  objects,  18,  42;  point,  21 
Nebula  of  cornea,  195 
Nephritis,  418,  420,  499 
V  1  re  libers,  opaque,  96 
Neurasthenia,  321,  489,  492 
Neurectomy,  optic,  305,  309,  346 
Neuritis,  peripheral,  447,  524,  526 
Neuro-parnlylic  ophthalmia    (Keratitis), 

•7*i  5.55 
Neuro-relinilis,  415 

Neurosis,  traumatic,  489,  494 
tit  im.iomy,  optic,  305 
Nicotrn,  317,  31S,  450.  525 
Night-blindness,    136,     172,    288,    4(6, 

421.  423,  421,  497 
N.ni>'  operation  for  secondary  cataract, 

393 
Nuclear   paralysis,   71,   319,   523,   525; 

centers,  311,  313.  314,  523 
Nyctalopia  (see  Night-blindness) 

Nystagmus,  29S,  479,  566 


1  N  viiTiwL  lobe,  lesions  of  the,  470,  477 

1  tiiiiiiicnt,  yellow  oxid  of  mercury,  150 

Omphalophlebitis,  292 

Opacities  in  the  media,  detection  of,  93 

1  >[i;njiie  optic  nerve  libers,  m 

Ophthalmia,  Egyptian,  109  ;  electric, 
433;  gonorrheal,  119  ;  granular  (tee 
Trachoma) ;  military,  109  ;  neonato- 
rum, 109  ;  nodosa,  279  ;  phylcteriular, 
145;  purulent,  119,  299;  ■NHBOM, 
145  ;  tarsi,  200 

Ophthalmoplegia    externa    and    interna, 

5*3 
Ophthalmoscope,  the,  73;  direct  method 

of  examination  with  the,  75;  indirect 

method,  77 
I  Intfc  amnesia,  476 
Optic  axis,  the,  24;   center,  25 
I  ']'M'     KanH''ft>    lesion-   of   the    primary, 

47t 
Optic   nerve,    atrophy  of  the,  365,  445, 

446,  451,  453.  458.  472.  480.  484; 
colloid,  or  hyaline,  outgrowths  of  the, 
457  ;  diseases  of  the,  442  ;  injuries  of 
the,  457;  resection  of  the,  305,  306, 
309,  346  ;  tumors  of  the,  456 

Optic  neuritis,  204,  298,  300,  414,  442, 
453,  472  ;  with  dropping  of  watery 
fluid  from  the  nostril,  452;  rclrobul- 
linr,  44S,   451 

Optic  papilla,  or  disc,  35,  79,94  ;  atrophy 
of  the,  320,  331,  442,  472  ;   glaucoma- 
1  ■  -11—    cupping  of  the,  95,  328;  ph>-i 
ological  cupping  of  the,  95,  329 
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Optk    i.icliaiions    lesion  of   the,   471  ; 

Pholomelei ,  25 

timet,  lesions  of  the,  472 
(  Irbicular  sign,  the,  535 

Photophobia,  147,  173 
Phtheiriasis  ciliorum,  205 

1  trlitularis  palpebrarum,  paralysis  of  the, 

Phthisis  Imlbi,  262,  2S6,  291,  294,  300, 

220,  525 

437 

( Irbii,   aneurism  of  the,  580  ;  carcinoma 

l'hysosligmin  (see  Eserin) 

au<l  sarcoma  of  the,  578  ;  caries  of  the, 

I'ikicarpin,  323,  324,  345 

445,  500 ;  cellulitis  of  the,   429,  445, 

Pineal  gland,  tumor  of  the,  532 

568 ;    cysts  of  the,   577  ;    diseases  of 

Pinguecula,  137,  141 

oagbboriag  cavities,  574 ;  diseases  of 

Pituitary  body,  tumors  of  the,  471 

the,   56S  ;    exostosis  a  the,   57S  ;  in- 

1'iicumonia, 174,  271 

flammatory  processes  in  the,  445  ;  in t 

Poliencephalitis  superior,  chronic,  525 

juries  of  the,  568,   571  ;  periostitis  H 

Poliomyelitis,  acute,  524 

the,    445,   500  ;    syphilitic   gumma    o 

Polycorin,  281 

the,  569  ;  tumors  of  the,  455,  571 

Polyopia,  monocular,  354 

(  hliital  muscle*,  paralysis  of  the,  508 

Polypus  of  the  conjunctiva,  140 

1  i/iiia,  252 

POM    varolii,    lesions  of  the,    319,   530, 

534-  535  ;  tumors  of  the,  525 

Posterior  staphyloma,  48 

PACKSsiKfiiKk's    operation     for    plnrit. 

Pregnancy,  418,  420,  428,  499 

213 

Presbyopia,  67 

1'ainias'  operation  for  ptosis,  214 

Progressive  muscular  atrophy,  319 

1'annus,  III,  141 

PropmU,  369 

Panophthalmitis,  262,  291,  422 

P-eudo-glioma,  291,  398,  435 

Papillitis  (set  Optic  Neuritis  1 

Pterygium,  137 

Papilloma  of  the  conjunctiva,  140 

Plan*,   210;   cerebral,   529;  congenital, 

Paracentesis  of  the  cornea,  126,  150,  161, 

215,  246;   with  associated  movement-. 

166,  170,  272 

219 ;    pseudo-,    529 ;    operations    lor. 

Parallax,  95,  330 

211,  215 

Parallel  rays,  18,  19 

Pulvinar,  lesions  of  the,  472 

Paralysis  of  accommodation,  70  ;  acute 

Punctual  proximum,   21  ;  reinotum,    io. 

ascending,  48S  ;  agitans,  482  :  bulbar, 

21,  44 

319,  523,  525  ;  of  the  cervical  sympa- 

Pupil, Ihe,  20;  action  of  mydriatics  on. 

thetic,  319  ;  conjugate,   527  ;  Crossed, 

317,    322;  action    of  myotics  on  the, 

53°.    S31  ;  °f  ti>e   facial   nerve,    219, 

317,  324;  the  Argyll-  Robertson,  310, 

525,  534;  fascicular,  526;  of  the  fifth 

480,  486;    artificial,    281,   283,  306; 

nerve,  171,  535;  of  the  fourth  nerve. 

change  of,  in  accommodation,  21,  314  ; 

513,  533;  general,  of  the  insane,  319, 

contraction  of  the,  311  ;  in  chloHMOCH 

320,  321,479;  infantile,  482;   inter- 

narcosis,  317  ;  dilatation  of  the,  314  ; 

mitlftil,  nf  the  third  nerve,  522  ;  of  the 

exclusion  of  the,  265  ;  the  heiniopic. 

levator  pnlpelme  (see  Ptosis);  nuclear, 

472;  hippu-,   or  unrest,  of  the,  316  ; 

523,  525;  nl    orbital  muscles,  508;  of 

malposition  of  the,  280 ;  CcdMksj    ol 

the  sixth  nerve,  533  ;  of  the  sphincter 

the,  266;  the  paradoxical,  4S0;  reflex 

iridis   (see   Mydrauu);    of    the    third 

contraction  of  the,  313  ;  size  of  the,  in 

nerve,  70,  71,  210 

disease,  317,  480,  486  ;  in  health,  31 1  ; 

Parkinson's  disease,  482 

supernumerary,  280 

higusof  the  conjunctiva,  134,  135, 

Papillary  membrane,  persistent,  280 

221 

Pyemia  (  tet  Septicemia) 

Perimeter,  the,  33 

Peripheral  neoiiaa,  447,  524,  526 

Perilomy,  Il8 

QOIMIM  amaurosis,  414,  440 

let  roii-  U.itc,  fracture  of  apex  of,  534 

Phlyctenule,  145 

Phlyctenular,  or  strumous,  conjunctivitis 

Ram  way  spine,  488,  495 

and  Leialllls   141,   143,170,   171,  I99, 

Recti,  insufficiency  of  the  internal,  49 

204 

Recurrent  fever,  271 

Phosphcncs,  437 

Red  vision  (see  Erylhropsia) 

INIiKX. 
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Refraction,  18 ;  abnormal,  .37  ;  normal, 
18,  19;  estimation  of,  by  the  ophthal- 
moscope, 39,  80;  liv  retinoid  ipv.  30, 
85 

Retina,  adaptation  of  the,  26  :  alter..- 
lions  in  vascularity  of  the,  414  ; 
aneurism  of  central  artery  of  the, 
419,  429;  apoplexy  of  the,  131, 
425  ;  atrophy  of  the,  423  :  Minding 
of  the,  by  strong  light,  431.  432; 
cysticercus  under  the,  435  :  detach- 
ment of  the,  49,  286,  204,  300. 
3*2.  365.  399.  420.  436  =  'Jeve! ,;,- 
ment  of  connective  tis-ue  in  the,  421  : 
diseases  of  the,  414  ;  emboli-m  01 
central  artery  of  the,  414.  417.  422, 
4*7.  454  ;  glioma  of  the.  434  ;  hy;*r 
esthesia  of  the,  497  ;  inflammation-  of 
the,  414  ;  injuries  of  the.  441 ;  the 
normal,  95 ;  thromlosis  of  centra!  ar- 
tery of  the,  429 ;  of  central  vein  oft1.-.-. 
414,  417,  429;  traumatic  edema  of 
the,  441  ;  traumatic  anesthesia  of  :h-., 
441 ;  tumor  of  the,  434  ;  para-i'.k  ci- 
ease  of  the.  435 

Retinal  affection  in  diabete-.  420  :  i« 
sels,  the,  97  ;  diseases,  of  the,  425  ; 
pulsation  of  the,  98,  332,  335.  42;, 
583  ;  sclerosis  of  the,  430 

Retinitis,  264,  414:  albumiijcri'..  414. 
417,  418,  447 ;  circioata,  422  ;  b«t,- 
orrhagic,  417,  420 :  !eakein:c,  420; 
pigmentosa,  361,  421.  425,  425. 
454,497;  proliferans  421 :  pen- -.v.!. 
albescens,  289,  421  ;  puruieM,  422  : 
syphilitic,  41S.  454 

Rhinoscopy,  85 

Retrobulbar  neuritis,  acute.  451  :  :';.r::: :., 

448 
Rheumatism,   184,  210,  220.  25c..  :'/., 
261,  267,  271,  273.  445-  44C.  4=2, 

487.569 
Rickets,  360 
Robertson's,  Argyll,  (q*ii.!io>.  ;■.-.■  ■. 

pion,  239  ;  pupil,  319,  4*o-  i'V- 
Rodent  ulcer  of  the  cornea.  100  • 

eyelid,  202 
Rontgen  rays,  294,  364,  402 

SAEMISCH'S  ulcer  of  the  comet.  \'/j 
Sarcoma  of  the  choroid,    294  :   ■■•'■   "■• 

ciliary  body,  287  ;  of  the  t»*y  V;h 

141 ;  of  the  cornea,  193  ;  of  the  ••»».  .■-. 

209  ;  of  the  iris,  281  ;  of  itie  *■.*•—/  • 

263 
Scarlatina,  102,  179, 44S,  499.  5O* 


Sclerilis,  1S4,  258,  260 

>tlero-i-.  di^c-ininatcil,  319,  321,  478  ; 

ditiii.se,  of  the  brain,  479 
Sclerotic,  disease-  of  the,  258  ;  pigment 

-pots  on  the,  263  ;  injuries  of  the,  2(12, 

438  ;  tumor',  of  the,  263 
Sclerotomy,  344  ;  posterior,  341 
Mopolarnin,  317,  322 
Norbutus,  498 
rv.oloma,  288,  289,  294,  416,  422,  4211, 

43',  433.  448.  449.  45«.    455.    459. 
47s.  Vf)  :  scintillating,  495 

xott'-.    Kenneth,    operation    for   eclm- 
j.ion,  242 

•septicemia,  131,  271,  292,  422,  508 

seventh  nervi-,  paralysis  of  the,  219,  534 

Shado'A-test,  tin;  (:te  Kelinoscopy ) 

Short-sigh*  '  :er  Myopia  j 

Shot --ilk  r«-tiiia,  95 

sidero-«.ope,  th>-,  304,  407 

Sidero-i-.  ol  th<-  cornea,  nj% 

-ight.  the  -eiise  of,  25 

^ix'h   nerve,    j<aralv>is  of  the,  487,  511, 
533 

-W.:,    fracture   ol  the,    139,   246,   454, 
457.  4'>9.  4*',  5J4 

-!tjc.;-jy,>.,  102,  I  jo,  IJI,  179,  271 

-i.«m«.'*  operation  for  rdropion,   2jh; 
io:  ectropion,  2  j  J  ;  lest  lyj^-s,   Jo 

-r.o»-:,!:iidii'-.-,  4  j2 

*j»ec.ta'..»:-  >ti  a. 'offjrfi'>laliv<-  usllirnopia 
42:  in  s'viii  Jim-,   298;  in  aiiisoim- 
iroj^is.  00  ;  in   aphakia,   jy,  ;  iM  aMig 
Hi-'    a.,  ff'j  ;   in   loiiical   •  ■,1111a,    |,;o- 
:.  ■  •>!. ■••:!■,'•  i,"   Mial,i  inn-,  42,  ^o  ;   in 
'.'K.v.j,  of  :>"oniiiiodaiioii,  4  {  ;  in   ti\ 
;<«:fnj«Mto;,.i,  4{  ,    in  u.'ipi.m  mumt, 
)•/'  \     rf<    I.Viif!  ■  i. ,..  j    .,|    lli.     inii,li:l| 
'V  ';  ::.:  .'  i>--,  r'14  ;    11,  ind. ,,  1,11.1,  /(m, 
"'     "-}Oj..r  ,     '.*,  ■    if,    ijci/nl'/iih    •  oil,,:. 
'V'.      '■    '.*■■'•■;    '■•    ol     :<•  ( onilii.ot.ili,,,, 
',*  :      ■    ;*•«..>■.:     .,|  .,,i„i„!    ,,, ,,  .  j, 
52)  :   .:.  ;  ■•    osop  -..,  ',>, 

'■■•!•.'.■   >:     'ma,    bmiii    .,(    1I1, ,    ,jt„. 

■-■■■■■■"  •>}  •<■•  :v- 

"*j  •■•  ',',  •  :  '    !.--mii.  .    ].  »i,,i,  ..1   id,  f    y,.\ 

5>>'  ;,<rrio-.iitis  :t<  id,     yi 
'*-;••.*     i'hs'jiom  ,  va  ■  ..„.|    .!,..,  „..,     ,,| 

"<• .    ;>$  :  'oi'l     iiijniu  .,1  tin,  nw, 

'•:'.•!, \     '/.       'I    I       ",fd         »,»lj,ll      II,,        J|>, 

-;n  :.;;  -fem    105 

v  'j.r.»     ..^    ■  0.  >»  -i«  ^ 

•;■;,•;. or-:     »..'.■,..„     ,/.,    /(,,     |JV      .,, 
'.'.■.    -o"  ■  :       11/-,     IZ'-,    I' ■'„  lV#     li-.'. 
i'L.'.        .  '     "•     1  .••,.'.      Jl,\         j.vOi,.,, 
4'     i-..'      .  ••  ■     .    •.'     i-     iM,      ■  ,,.,,., 
.  v.  ;•,;  I*;      ''!'..t     «*-  •..'.••ii  lor,  »>„■•, 
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Stenopeic  spectacles,  191,  196,281,  298, 
360 

..ich,  hemorrhage-,  from  the,  457 

Strabismus,  508 ;  convergent  concomi- 
tant, 42,  5  55  ;  amblyopia  in  conver- 
gent concomitant  sirahi-mus,  541  ; 
angle  of,  548  ;  clinical  win 
544  ;  dangers  of  o|ieralion  for,  559  ; 
hypcrmetropia  in,  100,  537,  550,  560; 
measurement  of,  544  ;  mobility  of  eye 
in,  550,  55  ;  ;  o|>eiative  treatment  of, 
552  ;  Oftboptic  treatment  of,  550,  560  ; 
single  virion  in,  539;  apparent,  14, 
508;  apparent  convergent,  46;  ap- 
parent divergent,  40;  divergent  con- 
comitam,  561 ;  treatment  of,  by  glasses, 
564  ;  by  operation,  565 

Streatfielil's     operation      for    entropion, 

232 
Strophanti,  325 
Strumous  ophthalmia,  145 
Stye,  206 

Superior  obliqae,  paralysis  of  the,  513 
Symblepharon,  129,  144,  221 
Sympathetic   urilgtion,  299,   301,  497; 

ophthalmitis,  184,  263,  266,  269,277, 
285,  287,  291,  294,  298 
SfnchyM,  401  ;  sdntillans,  3S7 
Synechia,  anterior,    126,   164,277,347; 

posterior,  205,  270,  271,  347 
Syphilis,  70,  10S,  132,  140,  1S0,  l8l, 
184,  20t,  202,  2IO,  220,  249,  259. 
261,  264,  267,  268,  271,  274,  288, 
292.  398.  4>5.  4«7>  424.  43°.  445. 
4S7.  534.  5^9.  57°  I  °f  ,ne  conjunc- 
tiva, 131  ;  of  the  eyelids,  201  ;  in- 
herited, 181,  261,  271,  289,  29?,  415, 

424,  43° 
Syphilitic    choroido-rctinilis,    289,  415  ; 

iritis,  267,  26S,  271,  275 
Syringomyelia,  488 


Talks  dotMua,  318,  319,  320,  321,  447. 

454.  484.  525.  526 
Tarsal  tumor,  206 
Tarsorrhaphy,  220,  229,  588 
Tattooing   for    1.  11. -.111:1   of  the   cornea, 

196 
Tcale's  operation  for  symblephuroii,  221 
T. -i  1I1,  diseases  of  the,  496,  568 
Temporosphcnoidal  lobe,  lesion  of  the, 

474 
Tension  of  the   eyeball,    125,  126,  326, 

327 
I  eft-types,  30 
Third    nerve,    pmljflil   of  the,  70,  71, 


210.  320,  485,  515,  519,  $29;  .111.1 

milling,  522 

Thomson's  disease,  4S8 

'Toxic  amblyopia,  20,  jlS,  319,  448; 
paralysis,  71 

Trachoma  1  or  (.ranular  ophthalmia), 
IO5,  IO6,  132,  171,  221,  225,  232; 
acute,  loS,  119;  chronic,  109 

Trichiasis,  no,  204,  224 

Tropa-cocoin,   ;jj; 

Tubercle  of  the  brain,  443,  474  ;  of  the 
choroid,  233,  435  ;  of  the  conjunc- 
tiva, 132  ;  of  the  cornea,  181  ;  of  the 
iris,  273;  of  the  orbit,  570 

Tubercular  meningitis,  443,  480 

Tuberculosis,  108,  182,  296 

Typhoid  fever,  174,  271,  448,  568 


Ukeviu.  419,  499 

Uric  acid  deposits  in  the  conjunctiva,  143 

L'terine  hemorrhage,  457 

Uveal  tract,  diseases  of  the,  264 


Vaccine  vesicles  on  the  eyelid,  202 
\  alvr  of  Vieussens,  lesion  of  the,  533 
Visi..n,  acuteness  of,  29,  30;  binocular, 
551,  560  ;  central,  32  ;    eccentric,  JJ  ; 
field  of,  32  ;  defects  of  which  disqual- 
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of  the,  412;  diseases  of  ihe,  398; 
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Vossius'  operation  for  distichiasis,  229 
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SPECIAL  NOTE.—  The  price*  given  in  this  catalogue  are 
net,  no  discount  can  be  allowed  retail  purchasers  under  any  considera- 
tion. This  rule  has  been  established  in  order  that  everyone  will  be 
treated  alike,  a  general  reduction  in  former  prices  having  been  made  to 
meet  previous  retail  discounts.  Upon  receipt  of  the  advertised  price  any 
book  will  be  forwarded  by  mail  or  express,  all  charges  prepaid. 


ANATOMY. 

MORRIS.  Text-Book  ol  Anatomy,  ad  Edition.  Revised  and 
Enlarged.  700  Illustrations,  314  of  which  are  printed  in  co.ors. 
Thumb  Indtx  in  Each  Cofiy.  Cloth,  A6.00;  Leather,  $7.00 

"  The  ever-growing  popularity  ol  the  book  with  teachers  and  students 

is  an  index  of  its  value." — Mtdicai  Record,  New  York. 

BROOMELL,  Anatomy  and  Histology  of  the  Human  Mouth 
and  Teeth.    284  Illustration*.  £4  50 

CAM  PBELL.  Dissection  Outlines.  Based  on  Morris'  Anatomy, 
ad  Edition.  .50 

DEAVER.     Surgical  Anatomy.     A   Treatise  on  Anatomy   in  its 
Application  to  Medicine  and  Surgery.    With  400  very  Handsome  full- 
page  Illustration*  Engraved  from  Original  Drawings  made  by  special 
Artists  from  dissections  prepared  for  the  purpose.     Three  Volumes. 
Cloth,  $n  00;   Half  Morocco  or  Sheep,  £34.00;   Half  Russia,  £27.00 

GORD1N1ER.  Anatomy  of  the  Central  Nervous  System. 
With  271  Illustrations,  many  of  which  are  original.  Cloth,  $6.00 

HEATH.     Practical  Anatomy.     Sib  Edition.     300  ILIus.  $4*5 

HOLDEN.  Anatomy.  A  Manual  of  Dissections.  Revised  by  A. 
Hkwson,  M.O.,  Demonstrator  of  Anatomy,  Jefferson  Medical  College, 
Philadelphia.  mo  handsome  Illustrations.  7th  Edition.  In  two 
compact  lamo  Volumes.  850  Pages.  Large  New  Type.  Just  Ready. 
Vol.  I.  Scalp— Face-Orbit— Neck— Throat— Thorax— Upper  Ex- 
tremity. li>5o 
Vol.  II.  Abdomen— Perineum — Lower  Extremity — Brain — Eye- 
Ear— Mammary  Gland — Scrotum — Testes.  $lSO 

HOLDEN.  Human  Osteology.  Comprising  a  Description  of  the 
Bones,  with  Colored  Delineations  ol  the  Attachments  of  the  Muscles. 
The  General  and  Microscopical  Structure  of  Bone  and  its  Develop- 
ment.   With  Lithographic  Plates  and  numerous  lllus     8th  Ed.     $$■*$ 

HOLDEN.     Landmarks.    Medical  and  Surgical.     4th  Ed.  .75 

HUGHES  AND  KEITH.  Dissections.  With  Colored  and  other 
Illustrations.     In  three  farts  ;  I,  Upper  and  Lower  Extremity. 

Ready.     S3.C0 
II,  Abdomen,  Pelvis  ;  III,  Perineum,  Thorax.  In  Press, 

MACALISTER.  Human  Anatomy.  Systematic  and  Topograph- 
ical.    816  Illustrations.  Cloth,  £5.00;   Leather,  $6 .00 

McMUKRICH.     Embryology.     Illustrated.  In  Press 

MARSHALL.  Physiological  Diagrams.  Life  Sire.  Colored. 
Eleven  Life-Sire  Diagrams  (each  seven  feet  by  three  feet  seven 
inches).     Designed  for  Demonstration  before  the  Class. 

In  Sheets,  Unmounied,  £4000 ■;  Backed  with  Muslin  and  Mounted 
on  Rollers,  $60.00;  Ditto,  Spring  Rollers,  in  Handsome  Walnut  Wall 
Map  Case,  f  100.00;  Single  Plates — Sheets,  £5.00;  Mounted;,  I7.50. 
Explanatory  Key,  .50.    Purchaser  must  pay freight  charges. 

POTTER.  Compend  of  Anatomy,  Including  Visceral  Anatomy. 
6th  Ed.    16  Lith.  Plates  and  117  other  lllus.     .80  ;  Interleaved,  li.oo 

WILSON,     Anatomy,     nth  Edition,     aao  IUus.,  36  Plates.      £5.00 

W1NDLE.     Surface  Anatomy.    Colored  and  other  lllus.        gi.o° 
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BRAIN  AND  INSANITY  (see  also 
Nervous  Diseases). 

BLACKBURN.  A  Minual  ol  Autopiiei.  Designed  for  the  Use 
of  Hospitals  for  the  Insane  und  other  Public  Institutions.  Tea  full- 
page  Plates  and  other  Illustrations.  f  i  a$ 

DERCUM.     Mental  Therapeutics,  Reat,  etc.       NiarlyRtaJy. 

GORD1NIER.  The  Gross  and  Minute  Anatomy  of  the  Central 
Nervous  Syatem.     With  full. page  and  other  Illustrations,      fo.oo 

HORSLEY.  The  Brain  and  Spinal  Cord.  The  Structure  and 
Functions  of.     Numerous  Illustrations.  f>-5o 

IRELAND.     The  Mental  Affectionsof  Children,    id  Ed.    $400 

LEWIS  (BEVAN).  Mental  Diseases.  A  Text-Book  Having 
Special  Reference  10  the  Pathological  Aspects  of  Insanity,  so  Litho- 
graphic Plates  and  other  Illustrations,    ad  Ed.  $7  00 

MANN.  Manual  or  Psychological  Medicine  and  Allied 
Nervous  Diseases.  *3-°o 

PERSHING.  Diagnosia  of  Nervous  and  Mental  Disease. 
Illustrated,    Just  Rtady.  $<-*5 

REGIS.  Mental  Medicine.  Authorised  Translation  by  H.  M. 
Bakkistbx,  m.d.  gs.oo 

SHUTTLEWORTH.     Mentally  Deficient  Children.  ft. so 

STEARNS.  Mental  Diseases.  With  a  Digest  of  Laws  Relating 
to  Care  of  Insane,     Illustrated.  Cloth,  fa. 75:  Sheep,  $3.15 

TUKE.  Dictionary  ol  Psychological  Medicine.  Giving  the 
Definition,  Etymology,  and  Symptoms  of  the  Terms  used  in  Medical 
Psychology,  with  the  Symptoms,  Pathology,  and  Treatment  of  the 
Recognized  Forms  of  Mental  Disorders.     Two  volumes.  $10.00 

WOOD,  H.  C.    Brain  and  Overwork.  40 


CHEMISTRY  AND  TECHNOLOGY. 

Special   Catalog**  of  Chemical  Books  tent  fret   upon   afflicati**. 

ALLEN.    Commercial    Organic    Analysis*.     A  Treatise  on  the 

Modes  of  Assaying  the  Various  Organic  Chemicals  and  Products 

Employed   In  the   Arts,  Manufactures,  Medicine,  etc.,  with  concise 

methods  for  the  Detection  of  Impurities.  Adulterations,  etc.     8vo. 

Vol.  I.  Alcohols,  Neutral  Alcoholic  Derivatives,  etc..  Ethers.  Veg- 
etable Acids,  Starch,  Sugars,  etc.     3d  Edition.  £4.50 

Vol.  II,  Part  I.  Fixed  Oils  and  Fats,  Glycerol,  Explosives,  etc. 
3d  Edition.  $i  50 

Vol.  II,  Part  II.  Hydrocarbons,  Mineral  Oils,  Lubricants,  Benzenes, 
Naphthalenes  ana  Derivatives,  Creosote,  Phenols, etc.  3d  Ed.  93.50 

Vol.  11.  Part  III.  Terpcnes,  Essential  Oils,  Resins,  Camphors,  etc. 
3d  Edition.  Preparing. 

Vol.  Ill,  Part  I.  Tannins,  Dyes  and  Coloring  Matters.  3d  Edition. 
Enlarged  and  Rewritten.     Illustrated.  £4*5° 

Vol.  Ill,  Part  II.  The  Amines,  Hydrazines  and  Derivatives, 
Pyridine  bases.  The  Antipyretics,  etc.  Vegetable  Alkaloids,  Tea, 
Coffee,  Cocoa,  etc     8vo.     id  Edition.  $4  5° 

Vol.  Ill,  Part  III.  Vegetable  Alkaloids,  Non-Basic  Vegetable  Bitter 
Principles.  Animal  Bases,  Animal  Acids,  Cyanogen  Compounds, 
etc.    ad  Edition,  8vo.  $*y> 

Vol.  IV.     The  Proteids  and  Albuminous  Principles,    ad  Ed.      14.50 


MEDICAL  BOOKS. 


BAILEY  AND  CADY.    Chemical  Analyaia.   Just  Riady.  *t..5 
HARTLEY.     Medics]    and     Pharmaceutical     Chemistry.      A 
Tent-Book  for  Medical,  Dental,  and  Pharmaceutical  Students.   With 
Illustrations,  Glossary,  and  Complete  Index,     jlh  Edition.         I3.00 
HARTLEY.     Clinical  Chemiatry.     The  Examination  of  Feces, 
Saliva,  Gulric  Juice,  Milk,  and  Urine.  Jt.oo 

BLOXAM.    Chemiatry,  Inorganic  and  Organic    With  Experi- 
ments.    9th  Ed. .  Revised.     set  Engravings.  Preparing. 
CALDWELL.     Elements    of   Qualitative    and    Quantitative 
Chemical  Analyaia.     3d  Edition,  Revised.  ft.oo 
CAMERON.     Olla  and  Varniahea.     With  Illustrations.          fats 
CAMERON.     Soap  and  Candles.     54  Illustration-  f 
CLOWES  AND   COLEMAN.      Quantitative   Analyaia.      sth 
Edition,     m  Illuslralionv  *3-5° 
COBLENT2.  Volumetric  Analysis.  Illustrated  Just  RtaJy.  %\.st, 
CONG  DON.      Laboratory   Inatructione  in  Chemistry.     With 
Numerous  Tables  and  56  Illustration*.  f>  .0  ■ 
GARDNER.    The    Brewer,    Distiller,    and    Wine    Manufac- 
turer.    Illustrated.                                                                             ft  .50 
GRAY.     Physic*.     Volume!.     Dynamics  and  Properties  of  Matter. 
MO  Illustrations,     /uit  Rtady.                                                                   <-t 

GROVES  AND  THORP.    Chemical  Technology.    The  Appli- 
cation of   Chemistry  to  the  Arts  and   Manufactures. 
Vol.  I.  Fuel  and  Its  Applications.     607  Illustrations  and  4  Plates. 

Cloth,  fs.oo;  W  Mor  ,  *6  10 
Vol.11.    Lighting.      Illustrated.  Cloth.  J4.00;  >S  Mor  ,  %%. 50 

Vol.  III.  Gas  Lighting.  Cloth,  $150;  %  Mor. .  *4  50 

Vol.  IV.   Electric  Lighting.     Photometry.  In  Press. 

HEUSLER.     ']  he  Terpcnes.  Jm  Prtss. 

HOLLAND.  The  Urine,  the  Gastric  Content!,  the  Common 
Poiaona,  and  the  Milk.  Memoranda,  Chemical  and  Microscopi- 
cal, for  Laboratory  Use.     6th  Ed.     Illustrated  and  interleaved,  ft. 00 

LEFFMANN.  Compend  of  Medical  Chemiatry,  Inorganic 
and  Organic.     4th  Edition,  Revised.  .80;  Interleaved,  ft.oo 

LEFFMANN.      Analyaia  of   Milk   and    Milk    Products,     ad 
Edition,  Enlarged.     Illustrated.  fi  .35 

LEFFMANN.  Water  Analyaia.  For  Sanitary  and  Technic  Pur- 
poses.    Illustrated.     4th  Edition.  ti  35 

LEFFMANN.  Structural  Formula:.  Including  180  Structural 
and  Stereo-Chemical  Formula;,     tsmo.     Interleaved.  $1.00 

LEFFMANN  AND  BEAM.  Select  Methoda  in  Food  Analy- 
sis.    Illustrated  «_■  50 

MUTER.  Practical  and  Analytical  Chemiatry.  ad  American 
from  the  Eighth  English  Edition.  Revised  to  meet  the  requirements 
of  American  Students.     56  Illustrations.  fi.aj 

OETTEL.     Exercises  in  Eleclro-Chemlltry.     Illustrated.        .75 

OETTEL.     Electro-Chemical  Experimenta.     Illustrated.         .75 

R1CHTER.  Inorganic  Chemistry.  5th  American  from  tolh  Ger- 
man Edition.  Authorized  translation  Dy  Edgar  F.  Smith,  m.a., 
PH.D.     80  Illustrations  and  a  Colored  Plate.  fi  75 

RICHTER.  Organic  Chemiatry.  3d  American  Edition.  Trans, 
from  the  8th  German  by  Edgar  F.  Smith.  Illustrated.  >  Volumes. 
Vol.    I.    Aliphatic  Scries.    61$  Pages.  I3.00 

Vol.11.    Caxoocyclic  Series.    671  Paget.  I300 
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CHILDREN. 

CAUTLE V .    Feeding  of  ! nfants  and  Young  CUMrr*  by  Mat- 
oral  and  Artificial  Method*.  f.  m 
HALE.    On  the  Manag  etneat  of  Children.  .50 

HATFIELD.      Compend  of  Diseases   of    Childress.      Wxa    a 
Colored  Plate.    sd  Edition,  .so:    lmuka»cd  gi.oo 

IRELAND.      The   Mental    Affections    of    Children.      Idiocy. 
Imbecility,  Insanity,  etc.    ad  Edition.  #4.00 

POWER.    Surgical  Diseases  of  Children   and  their    Treat- 
ment by  Modern  Methods.     Illustrated.  »»  so 
SHUTTLEWORTH.      Mentally    Deficient    Children.       Ne. 
Edition.                                                                                                          $« -So 
STARR.    The  Digestive  Organs  in  Childhood.    The  Diseases  ol 
the  Digestive  lagans  in  Infancy  sad  Childhood.     3d  Edition,  Re»  1  it. 
tea  and  Enlarged.     Illustrated,     /art  RtaJy  *3  Co 
■TARR.     Hygiene  of  the  Nursery.     Inclndiag  the  General  Regi- 
men and  reeding  of  Infants  and  Children,  and  the  Dossesbc  Manage- 
ment of  the  Ordinary  Emergencies  of  Early  Life,  Massage,  etc     6th 
Edition.    *5  Illustrations.  Iioi 
SMITH.    Wasting  Diseases  of  Children.    6th  Edition.        fs.oo 

TAYLOR  AND  WELLB.    The  Diseaaes  of  Children.    »<i  Edi- 
tion. Revised  and  Enlarged.     Illustrated,    ivo.  (440 

DIAGNOSIS. 

BROWN.    Medical  Diagnosis.    A  Manual  ol  Clinical  Methods. 

4ih  Kdltion.     in  Illustrations.  O0th.ts.s5 

DA  COSTA.    Cllnlcsl  Examination  of  the  Blood.    Illustrated. 

/a  Prtn. 
EMERY.    Bacteriological  Diagnosis.  J'  Pttn. 

MEMMINOBR.   Diagnosis  by  the  Urine,  sd  Ed.  14  IUus    fi.co 
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PERSHING.  Diagnosis  of  Nervous  and  Mental  Diseases. 
Illustrated.    Just  Ready.  #'35 

STEELL.     Physical  Signs  of  Pulmonary  Diaease.  £1.35 

TYSON.  Hand-Book  of  Physical  Diagnosis.  For  Students  and 
Physicians.  By  the  Professor  of  Clinical  Medicine  in  the  University 
of  Pennsylvania.  Illus.  4th  Ed.,  Improved  and  Enlarged.  With 
Two  Colored  and  55  other  lllust ratio ns.    Just  Ready.  #i-5o 


DENTISTRY. 

Special  Catalogue  of  Dental  Bocks  stmt  free  »r*n  atfticatum. 

BARRETT.  Dental  Surgery  for  General  Practitioners  and 
Students  of  Medicine  and  Dentistry.  Extraction  of  Teeth, 
etc.     3d  Edition.     Illustrated.  $1.00 

BROOMELL.  Anatomy  and  Histology  of  the  Human  Mouth 
and  Teeth.     384  Handsome  Illustrations.  #4.50 

FILLEBROWN.  A  Text-Book  of  Operative  Dentistry 
Written  by  invitation  of  the  National  Association  of  Dental  Facul- 
ties.    Illustrated.  !*->5 

QORGAS.  Dental  Medicine.  A  Manual  of  Materia  Med  lea  and 
Therapeutics.    7th  Edition.    Just  Ready.   Cloth,  £4.00;  Sheep, #5. 00 

GORGAS.  Questions  and  Answers  for  the  Dental  Student. 
Embracing  all  the  subjects  in  the  Curriculum  of  the  Dental  Student. 
Octavo.    Just  Ready.  #6.00 

HARRIS.  Principles  and  Practice  of  Dentistry.  Including 
Anatomy,  Physiology,  Pathology,  Therapeutics,  Dental  Surgery, 
and  Mechanism.  13th  Edition,  Revised  by  F.  J.  S.  Goxgas,  at.o., 
d.u.s.     1250   Illustrations.  Cloth,  #0.00;  Leather,  $7.00 

HARRIS.  Dictionary  of  Dentistry.  Including  Definitions  or  Such 
Words  and  Phrases  of  the  Collateral  Sciences  as  Pertain  to  the  Art  and 
Practice  of  Dentistry.  6th  Edition.  Revised  and  Enlarged  by  Ksr- 
dinand  V.  S.  Goacaa,  m.d.,  d.d.s.         Cloth,  #5.-00;  Leather,  #6.00 

HEATH.  Injuries  and  Disesses  of  the  Jaws.  4th  Edition.  187 
Illustrations.  #4-50 

RICHARDSON.  Mechanical  Dentistry,  rth  Edition.  Thor- 
oughly Revised  and  Enlarged  by  Dr.  Gao.  W.  Wammxh.  691  Illus- 
trations. Cloth,  #5.00;  Leather,  #6.00 

SMITH.     Dental  Metallurgy.     Illustrated.  #1.75 

TAFT.    Index  of  Dental  Periodical  Literature.  fa.oo 

TOMES.     Dental  Anatomy.    Human  and  Comparative.    963  Illus- 
trations.   5th  Edition.  #4.00 
TOMES.     Dental  Surgery.     4th  Edition.     189  Illustrations.     #4.00 

WARREN.  Compendof  Denta!  Pathology  and  Dental  Medi- 
cine.    With  a  Chapter  on  Emergencies,     jd  Edition.     Illustrated. 

.So;  Interleaved,  #1.15 
WARREN.  Dental  Prosthesis  and  Metallurgy,  itg  Ills.  #1.15 
WHITE.     The  Mouth  and  Teeth.     Illustrated.  .40 
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DICTIONARIES  AND  CYCLOPEDIAS 

QOULD.  The  Illustrated  Dictionary  ot  Medicine.  Biology 
mad  Allied  Science*.  Being  an  Exhaustive  Lexicon  of  Medicine 
and  those  Sciences  Collateral  to  it:  Biology  (Zoology  and  Botany), 
Chemistry.  Dentistry,  Parmacology,  Microscopy,  etc.,  with  many 
useful  Tables  and  numerous  fine  Illustrations.  1633  pases.  5th  F.d. 
Sheep  or  Half  Dark  Green  Leather,  #10.00,  Thumb  Index,  £11.00 
Half  Russia,  Thumb  Index,  $  11.00 

GOULD.  The  Medical  Student's  Dictionary,  nth  Edition. 
Illustrated.  Including  all  the  Words  and  Phrases  Generally  Used 
in  Medicine,  with  their  Proper  Pronunciation  and  Definition,  Based 
on  Recent  Medical  Literature.  With  Table  of  Eponymic  Terms  and 
Tests  and  Tables  of  the  Bacilli,  Micrococci,  Mineral  Springs,  etc., 
of  the  Arteries,  Muscles,  Nerves,  Ganglia,  Plexuses,  etc.  nth  Edi- 
tion. Enlarged  and  illustrated  with  a  large  number  of  Engravings. 
B40  pages.  Half  Green  Morocco,  fa, ;o;  Thumb  Index,  £3  00 

GOULD.  The  Pocket  Pronouncing  Medical  Lexicon.  4th  Edi- 
tion. (30,000  Medical  Words  Pronounced  and  Defined.)  Containing 
all  the  Words,  their  Definition  and  Pronunciation,  that  the  Medical, 
Dental,  or  Pharmaceutical  Student  Generally  Come*  in  Contact 
With  ;  also  Elaborate  Tables  of  Eponymic  Terms,  Arteries,  Muscles, 
Nerves,  Bacilli,  etc.,  etc.,  a  Dose  List  in  both  English  and  Metric 
Systems,  etc.  Arranged  in  a  Most  Convenient  Form  for  Reference  and 
Memorizing.  Fourth  Edition,  Revised  and  Enlarged.  838 
page*.  Full  Limp  Leather,  Gilt  Edges,  fi-oo;  Thumb  Index,  $1  35 
130,000  Copies  of  Gould's  Dictionaries  Hsve  Been  Sold. 

GOULD  AND  PYLE.  Cyclopedia  of  Practical  Medicine  and 
Surgery.  Seventy-two  Special  Contributors.  Illustrated. 
One  Volume.  A  Concise  Reference  Handbook,  Alphabetic  ..ily 
Arranged,  of  Medicine,  Surgery,  Obstetrici,  Materia  Medica, 
Therapeutics,  and  the  Various  Specialties,  with  Particular  Reference 
to  Diagnosis  and  Treatment.  Compiled  under  the  Editorial  Super- 
vision of  Gbokgk  M,  Gould,  m.d..  Author  of  "  An  Illustrated 
Dictionary  of  Medicine  "  *  Editor  "  Philadelphia  Medical  Journal," 
etc.;  and  Waltsr  L.  Pvlk.  m.d.,  Assistant  Surgeon  Wills  Eye 
Hospital;  formerly  Editor  '*  international  Medical  Magazine,"  etc., 
and  Seventy-two  Special  Contributors.  With  many  Illustrations. 
Large  Square  8vo,  to  correspond  with  Gould's  "  Illustrated  Dic- 
tionary." Full  Sheep  or  Half  Dark-Green  Leather, $10. to 
With  Thumb  Index,  $11.00;   Hall  Russia,  Thumb  Index,  fia.oo  net. 

GOULD  AND  PYLE.  Pocket  Cyclopedia  of  Medicine  and 
Surgery.  Hised  upon  above  book  and  utnlorm  in  sire  with  "  Gould's 
Pocket  Dictionary." 

Full  Limp  Leather.  Gilt  Edges,  Itoo,  with  Thumb  Index,  f  1,-15 

HARRIS.  Dictionary  of  Dentistry.  Including  Definitions  01  Sucn 
Words  and  Phrases  of  the  Collateral  Sciences  as  Pertain  to  the  Art 
and  Practice  of  Dentistry.  6th  Edition.  Revised  and  Enlarged  by 
FkrdIHAND  J.  S.  GoRGAS,  U.D.,  D.D.s.    Cloth,  f$oo;   Leather,  $6  00 

LONGLEY.  Pocket  Medical  Dictionary.  With  an  Appendix, 
containing  Poisons  and  their  Antidotes,  Abbreviations  used  in  Pre- 
scriptions, etc.  Cloth,  .75;  Tucks  and  Pocket,  $1.00 

MAXWELL.  Terminologia  Medica  Polyglotta.  By  Dr. 
Thbodokb  Maxwill,  Assisted  by  Others.  I300 

The  object  of  this  work  is  to  assist  the  medical  men  ot  any  nationality 

In   reading   medical  literature  written   in  a  language  not   their  own. 

Each  term  is  uiually  given  in  seven  languages,  vis. :  English,  French, 

German,  Italian,  Spanish,  Russian,  ana  Latin. 

TREVES  AND  LANG.    German-English  Medical  Dictionary , 

Half  Russia,  $y*s 


MEDICAL   HOOKS. 


EAR  (aee  also  Throat  and  Note). 

BURNETT.    Hearing  and  How  to  Keep  It.    Illustrated.         .40 

OALBY.      Dlaeaeea  and  Injurtea  of  the  Ear.    4th  Edition.     38 

Wood  Engravings  and  8  Colored  Plata.  $l.y> 

HOVELL.  Diseases  ol  the  Ear  and  Nasopharynx.  Includ- 
ing Anatomy  and  Physiology  of  the  Organ,  together  with  the  Treat- 
ment of  the  Affections  of  the  Nose  and  Pharynx  which  Conduce  to 
Aural  Disease.     ibB  Illustrations,     ad  Edition.    Just  Ready.      J5.50 

PR1TCHARD.  Dlaeaaea  of  the  Ear.  3d  Edition,  Enlarged. 
Many  Illustrations  and  Formulae.  f'-5° 

ELECTRICITY. 

BIQELOW,  Plain  Talka  on  Medical  Electricity  and  Bat- 
teriea.  With  a  Therapeutic  Index  and  a  Glossary.  43  Illustra- 
tions,   ad  Edition.  $1.00 

HEDLEV.  Therapeutic  Electricity  and  Practical  Muacle 
Teating.     99  Illustrations.  S*.S° 

JACOBY.   Electrotherapy,   a  Vols.    Illustrated.    Including  Special 

Articles  by  Various  Authors.     {Subscription.)    lust  Ready.       f  J.00 

JONES.   Medical  Electricity.  3d  Edition.   117  Illus.  ,3.00 


EYE. 

A  Special  Circular  of  Books  on  the  By*  tent  /rot  ufon  application. 

DONDERS.  The  Nature  and  Consequences  of  Anomalies  of 
Refraction.     With  Portrait  and  J  Uus (rations.     Half  Morocco,  fi.ag 

KICK.  Diseases  of  the  Eye  and  Ophthalmoscopy.  Trans- 
lated by  A.  B.  Hali,  si  d.  157  Illustrations,  many  of  which  are  in 
colors,  and  a  glossary.  Cloth,  £a.$o  ;  Sheep,  $5  50 

GOULD  AND  PYLE.    Compend  of  Diseases  of  the  Eye  and 

Refraction.  Including  Treatment  and  Operations,  and  a  Section 
on  Local  Therapeutics.  With  Formulae,  Useful  Tables,  a  Glossary, 
and  tii  Illus..  several  of  which  arc  in  colors,     zd  Edition,  Revised. 

Cloth,  .80;   Interleaved,  |i. to 

GREEFF.  The  Microscopic  Examination  of  the  Eye.  Illus- 
trated.   Just  Ready.  <  1   >-. 

HARLAN.     Eyesight,  and  How  to  Care  for  It.     Illus.  .40 

HARTRIDGE.  Refraction.  104  Illustrations  and  Test  Types, 
nth  Edition,  Enlarged.  >'?o 

HARTRIDGE.  On  the  Ophthalmoscope.  4th  Edition.  With 
4  Colored  Plates  and  68  Wood-cuts.  f  1 .50 

HAN9ELL  AND  REBER.     Muscular  Anomalies  ot  the  Eye. 

Illustrated.  Hi. 50 

HANSELL  AND  BELL.  Clinical  Ophthalmology  Colored 
Plate  of  Normal  Fundus  and  iao  Illustrations.  f  1.50 

JENNINGS.  Manual  of  Ophthalmoscopy.  95  Illustrations  and 
1  Colored  Plate,     /tut  Ready.  J.  50 


CUSH1NG.     Compend  of  Histology.     By  H    H   COSHWB,  si.d,. 

Demonstrator  of  Histology,  Jctferson  Medical  College,  Philadelphia. 
Illustrated.    Nearly  Ready.  .80;  Interleaved,  ft.oo 

STIRLING.  Outlines  of  Practical  Hietology.  368  Illustrations, 
ad  Edition.  Revised  and  Enlarged.    With  new  Illustrations.       fa.oo 

STOHR.  Histology  and  Microscopical  Anatomy.  Edited  by 
A.  SCHAraa,  m.d..  University  of  Breslau,  formerly  Demonstrator  ot 
Histology,  Harvard  Medical  School.  Fourth  American  from  9th  Ger- 
man Edition,  Revised  and  Enlarged.    379  Ulus.    /tut  Ready.    {3.00 


MCD1CAL   BOOKS 


HYGIENE  AND  WATER  ANALYSIS. 

Social  Catalog**  of  Book*  on  Hygiene  tent  fr«*  n/an  application. 

CANFIBLD.  Hygiene  of  the  Slck-Room.  A  Book  lor  Nuns 
and  Others.  Being  a  Brier  Consideration  of  Asepsis,  Antisepsis,  Dis- 
infection, Bacteriology,  Immunity,  Heating,  Ventilation,  etc.      it. 15 

CONN.     Agricultural  Bacteriology.     Illus.    Just  Rtady.     fa. 50 

COPLIN.  Practical  Hygiene.  A  Complete  American  Text-Book. 
118  Illustrations.     New  Edition.  Preparing. 

HARTSHORNE.    Our  Homes.     Illustrated.  .40 

KENWOOD.  Public  Health  Laboratory  Work.  116  Illustra- 
tions and  3  Plates.  f  1  00 

LEFFMANN.  Select  Methods  to  Food  Analysis.  53  Illustra- 
tions and  4  Plates.  f'-So 

LEFFMANN.  Examination  ot  Water  Tor  Sanitary  and 
Technical  Purposes.     4th  Edition.     Illustrated.  f  1.25 

LEFFMANN.  Analysis  of  Milk  and  Milk  Products.  Illus- 
trated.   Second  Edition.  f-t»s 

LINCOLN.    School  and  Industrial  Hygiene.  .40 

McFARLAND.    Prophylaxis  and  Personal  Hygiene.   In  Prti*. 

NOTTER.  The  Theory  and  Practice  or  Hygiene.  15  Plates 
and  138  other  Illustrations.     Bvo.     ad  Edition.  *7  00 

PARKES.  Hygiene  and  Public  Health.  By  Louis  C.  Partes, 
M.u.     6th  Edition.     Enlarged.     Illustrated.  ?3>oo 

PARKES.  Popular  Hygiene,  lite  Elements  of  Health.  A  Book 
for  Lay  Readers.    Illustrated.  I'  »5 

STARR.  The  Hygiene  of  the  Nursery.  Including  the  General 
Regimen  and  Feeding  of  Infants  and  Children,  and  the  Domestic 
Management  of  the  Ordinary  Emergencies  of  Early  Life,  Massage, 
etc.    6th  Edition,     a;  Illustrations.  f.i .00 

STEVENSON  AND  MURPHY.  A  Treatise  on  Hygiene.  By 
Various  Authors.     In    Three    Octave   Volumes.    Illustrated. 

VoL  I,»6.co:  Vol.  ll,|*.oo;  Vol.  Ill,  15.00 
•»•  Each  Volume  sold  separately.   Special  Circular  upon  application. 

THRESH.    Water  and  Water  Supplies.    3d  Edition.  %i.oa 

WILSON.    Hand-Book    of  Hygiene  and  Sanitary    Science. 

With  Illustrations.     8th  Edition.  I3  00 

WEYL.  Sanitary  Relations  of  the  Coel-Tar  Colors.  Author- 
ised Translation  by  Hbnrv  LSPSUANN,  H.D.,  PH.D.  *-l.»5 


LUNGS  AND  PLEURAE. 

KNOPF.     Pulmonary  Tuberculosis.     Iu  Modern  Prophylaxis 
and  Treatment  in  Special  Institutions  and  at  Home.     Illus.        J3.00 

STEELL.     Physical  Signs  of  Pulmonsry  Disease.  Illus.  %  1.S5 
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MASSAGE— PHYSICAL  EXERCISE. 


Massage     and    the    Original    Swedish    Move- 
Their  Application  to  Various  Diseases  of  the  Body. 


OSTROM. 
ments.     Their  Application  to  Various  Diseases  of  the  Body.      A 
Manual  for  Students,  Nurses,  and  Physicians.     Fourth  Edition,  En- 
larged.    105  Illustrations,  many  of  which  are  original.  fi.oo 

MITCHELL  AND  GULICK.  Mechanotherapy.  Illus.  ImPrtii. 
TREVES.     Physical  Education.    Methods,  etc.  .75 

WARD.     Notes  on  Massage.     Interleaved.         Paper  cover,  *i. 00 


MATERIA    MEDICA    AND     THERA- 
PEUTICS. 


BIDDLE.  Materia  Medic*  snd  Therapeutics.  Including  Dose 
List,  Dietary  for  the  Sick,  Table  of  Parasites,  and  Memoranda  ot 
New  Remedies.  13th  Edition.  Revised.  64  Illustrations  and  a 
Clinical  Index.  Cloth,  JU-oo;  Sheep,  $5.00 

BRACKEN.    Outlines  of  Materia  Medica  and  Pharmacology,    fs.75 

COBLENTZ.  The  Newer  Remedies.  Including  their  Synonyms, 
Sources,  Methods  of  Preparation,  Tests.  Solubilities,  Doses,  etc. 
3d  Edition,,  Enlarged  and  Revised.  fi.oo 

COHEN.  Physiologic  Therapeutics.  Mechanotherapy,  Mental 
Therapeutics,  Electrotherapy.  Climatology,  Hydrotherapy,  Pneu- 
matothcrapy,  Prophylaxis,  Dietetics,  etc.  1 1  Volumes,  Octavo. 
Illustrated.     [SufacrifOi'n.)  Cloth,  $37.50  ;    J4  nior.,  fiS.fo 

Special  Descriptrve  Circular  u-iii  bt  sent  n/on  apptication. 
DAVIS.     Materia  Medica  and  Prescription  Writing.        fi.50 

GORGAS.  Dental  Medicine.  A  Manual  of  Materia  Medica  and 
Therapeutics.    7th  Edition,  Revised.    Just  Ready.  $400 

GROFP.  Materia  Medica  for  Nurses,  with  questions  for  Self  Exam- 
ination and  a  complete  Glossary.  $*■*$ 

HELLER.     Essentials  of  Materia  Medica,  Pharmacy,  and 

Prescription  Writing,  fi-50 

MAYS.    Ttaeine  la  the  Treatment  of  Neuralgia.    %  bound,  .50 

POTTER.  Hand- Book  of  Materia  Medica,  Pharmacy,  and 
Therapeutics,  including  the  Action  of  Medicines,  Special  Therapeu- 
tics, Pharmacology,  etc.,  including  over  600  Prescriptions  and  For- 
mulae. 8tb  Edition,  Revised  and  Enlarged.  With  Thumb  Index  in 
each  copy.  Cloth,  $5.00;  Sheep,  $6.00 

POTTER.     Comneod  of  Materia  Medica,  Therapeutics,  and 
Prescription  writing,  with  Special  Reference  to  the  Physiologi- 
6th  Edition.  .60;  Interleaved,  it .00 


cal  Action  of  Drugs. 
MURRAY.     Rough  Notes  on  Remedies.    4U1  Edition 


> 


SAY  RE.  Organic  Materia  Medica  and  Pharmacognosy.  Aa 
Introduction  to  the  Study  of  the  Vegetable  Kingdom  and  the  Vege- 
table and  Animal  Drugs.  Comprising  the  Botanical  and  Physical 
Characteristics,  Source,  Constituents,  and  Pharmacopeia!  Prepara- 
tions, Insects  Injurious  to  Drugs,  and  Pharmacal  Botany.  with 
sections  on  Histology  and  Microtechnique,  by  W.  C.  Stbvbns. 
374  Illustrations,  many  of  which  are  original,     ad  Edition. 

Cloth,  is-So 

TAVERA.     Medicinal  Plants  of  the  Philippines-.    Just  Ready. 

$2.00 

WHITE  AND  WILCOX.  Materia  Medica,  Pharmacy,  Phar- 
macology, and  Therapeutics.  51b  American  Edition,  Revised  by 
Rbtnold  w.  Wilcox,  w.a.,  sj.tj.,  ll.d.,  Professor  of  Clinical 
Medicine  and  Therapeutics  at  the  New  York  Post-Graduate  Medical 
School.    Just  Ready.  Cloth,  fi.oo;  Leather,  I3.50 

n  The  care  with  which  Dr.  Wilcox  has  performed  bis  work  Is  con- 
spicuous on  every  page,  and  it  is  evident  that  no  recent  drug  possess- 
ing any  merit  has  escaped  his  eye.  We  believe,  on  the  whole,  this  Is 
the  best  book  on  Materia  Medica  and  Therapeutics  to  place  in  the 
hands  of  students,  and  the  practitioner  will  find  Et  a  most  satisfactory 
work  for  daily  use."—  The  Cleveland  Medical  Gazette. 


MEDICAL    JURISPRUDENCE     AND 
TOXICOLOGY. 

REESE.  Medical  Jurisprudence  and  Toxicology.  A  Text- Book 
for  Medical  and  Legal  Practitioners  and  Students.  5th  Edition. 
Revised  by  Henri  Lhppmann,  m.d,       CI0.J3.00;  Leather,  $3.50 

"  To  the  student  of  medical  jurisprudence  and  toxicology  It  U  in- 
valuable, as  it  is  concise,  clear,  and  thorough  in  every  respect." — The 
American  Journal  0/  the  Medical  Sciences. 

MANN.     Forensic  Medicine  and  Toxicology.     lHus.  $6,50 

TANNER.  Memoranda  of  Poisons.  Their  Antidotes  and  Tests. 
8th  Edition,  by  Dm    Henry  LiFPMAJOt.  .75 


MICROSCOPY. 

CARPENTER.  The  Microscope  and  Ita  Revelationa.  8th 
Edition,  Revised  and  Enlarged.  I17  Illustrations  and  13  Plates. 
Just  Ready.  Cloth,  0,8. co ;  Half  Morocco,  $9.00 

LEE.  The  Microtomiat's  Vede  Mecum.  A  Hand-Rook  of 
Methods  ot  Microscopical  Anatomy.  887  Articles.  5th  Edition, 
Enlarged.  fs-oo 

REEVES.  Medical  Microscopy,  including  Chapters  on  Bacteri- 
ology, Neoplasms,  Urinary  Examination,  etc.  Numerous  Illus- 
trations, some  ot  which  are  printed  in  colors.  Jj  50 

WETHERED.  Medical  Microscopy.  A  Guide  to  the  Use  of  the 
Microscope  In  Practical  Medicine.     100  Illustrations.  #.2.00 
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MISCELLANEOUS. 

BERRY.     Diseaaca  of  Thyroid  Gland.     Illustrated,  fc.oo 

BURNETT.     Pooda  and  Dietaries.     A  Manual  of  Clinical  Diet- 
etics,    sd  Edition.  fi.$o 
BUXTON.     Aneathetica.     Illustrated.     3d  Edition.                   <i .50 
COHEN.     Organotherapy.                                                      In  Prtit. 
DAVIS.     Dietotherapy.    Food  in  Health  and  Diaeaae.    {Sub. 
icri/tien.)    /tut  Ready.                                                                  ga.«^» 
GOULD.      Borderland    Studiea.      Miscellaneous   Addresses   and 
Essays,     timo.                                                                                           f.».oo 
GREENE.     Medical  Examination  for  Life  Insurance.     Illus- 
trated.                                                                                                   I4.00 
HAIG.    Cauaation  of  Diaeaae  by  Uric  Acid.    The  Pathology  of 
High  Arterial  Tension,  Headache,  Epilepsy,  Gout,   Rheumatism, 
Diabetes,  Bright's  Disease,  etc.     5th  Edition.                                   #>.  o. 
HAIG.     Diet  and  Food.    Considered  in  Relation  to  Strength  and 
Power  of  Endurance.    3d  Edition.                                                  J.1.00 
HEUMETER.    Diseases  of  the  Stomach.    Their  Special  Path- 
ology, Diagnosis,  and  Treatment.     With  Sections  on  Anatomy,  Diet- 
etics, Surgery,  etc.    ad  Edition.  Revised  and  Enlarged.     Illustrated. 

Cloth,  £6.00;  Sheep,  17.00 
HEM  METER.  Diaeases  of  the  Intestines.  Illustrated,  a  Vol- 
umes. 8vo.  Just  Ready.  Cloth,  f  10  00;  Sheep,  Sia. 00 
HENRY.  A  Practical  Treatise  on  Anemia.  Hall  Cloth,  .50 
LEFFMANN.  Food  Analyaia.  Illustrated.  jj.50 
NEW  SYDENHAM  SOCIETY'S  PUBLICATIONS.  Circulars 
upon  application.  Per  Annum,  gS.oo 
OSGOOD.  The  Winter  and  Its  Dangera.  .40 
OSLER  AND  McCRAE.  Cancer  of  the  Stomach.  %  1  00 
PACKARD.  Sea  Air  and  Sea  Bathing.  .40 
RICHARDSON.  Long  Lire  and  How  to  Reach  It.  .40 
ST.  CLAIR.  Medical  Latin.  (100 
T1SSIER.  Pneumatotherapy.  /»  Prett. 
TURNBULL.  Artificial  Anesthesia.  ,lh  Edition  Illus.  fa.jo 
WEBER  AND  HINSDALE.    Climatology,   a  Vols.     Illus-rated 

with  Maps.    JustReady.    (6ut>icrtfti,>n\  c 

WILSON.    The  Summer  and  Ita  Diaeaaea.  .40 

WINTERNITZ.     Hydrotherapy.     Illustrated.  In  Pmi. 


NERVOUS  DISEASES. 

DERCU  M.    Rest.  Hypnotism,  Mental  Therapeutics.    In  Freu. 

GORDINIER.  The  Gross  and  Minute  Anatomy  of  the  Cen- 
tral Nervous  System.  With  -71  original  Colored  and  other 
illustrations.  Cloth,  $6  00,  Sheep,  $7.00 

QOWBRS.  Manual  of  Diseases  of  the  Nervous  System.  A 
Complete  Text-Book.  Revised,  Enlarged,  and  in  many  parts  Re- 
written. With  many  new  Illustrations.  Two  volumes. 
Vol.  I.  Diseases  of  the  Nerves  and  Spinal  Cord.  3d  Edition,  En- 
larged. Cl<>ih,  $4.00,  Sheep,  I5.00 
Vol.  11.  Diseases  of  the  Brain  and  Cranial  Nerves;  General  and 
Functional  Disease,    ad  Edition.             Cloth,  £4.00;  Sheep,  $$.00 

QOVVERS.    Syphilis  and  the  Nervous  System.  $1.00 


MEDICAL  BOOKS. 


GOWERS.    Epilepsy  and  Other  Chronic  Convulsive  Diseases, 
ad  Edition,     Just  Ready.  $3*oo 

HORSLEY.     The   Brain   and  Spinal  Cord.    The  Structure  and 
Functions  of.     Numerous  Illustrations.  M-5° 

ORMEROD.     Diseases  of  the  Nervous  System.    66  Wood  En- 
graving*.  $1.00 

PERSHING.      Diagnosis  of   Nervous  and  Mental  Diseases. 
Illustrated.    Just  Ready,  %\  .15 

PRESTON,     Hysteria  and  Certain  Allied  Conditions.     Their 
Nature  and  Treatment.    Illustrated.  fta.oo 

WOOD,     Brain  Work  and  Overwork.  .40 


NURSING  (see  also  Massage). 

Special  Catalogue  0/  Book* for  Nurses  sent  free  ufon  application. 

CANPIELD.  Hygiene  of  the  Sick-Room.  A  Book  (or  Nurses  and 
Others.  Being  a  Brief  Consideration  ol  Asepsis,  Antisepsis,  Disinfec- 
tion. Bacteriology,  Immunity,  Heating  and  Ventilation,  and  Kindred 
Subjects  for  the  Use  of  Nurses  and  Other  Intelligent  Women.     Jji.25 

CUFF.     Lectures  to  Nurses  on  Medicine.     Third  Edition.     f  1.15 

DOMVILLE.     Manual  for  Nurses  and  Others  Engaged  in  At- 
tending the  Sick.   9th  Edition.   With  Recipes  for  Sick-room  Cook- 
ery, etc.  In  Prose. 
FULLERTON.     Obatetric  Nursing.    41  Ills.     5th  Ed.  ft .00 
PULLERTON.     Surgical    Nursing.     3d  Ed.     69  Ills.           fi.oo 

GROFF.  Materia  Medica  for  Nurses.  With  Questions  for  Self-Ex- 
animation  and  a  very  complete  Glossary.  %\  .25 

"  It  will  undoubtedly  prove  a  valuable  aid  to  the  nurse  in  securing  a 

knowledge  of   drugs   and   their  uses.*1 — The  Medical  Record.   New 

York. 

HADLEY.     Medical  and  Surgical  Nursing.        Nearly  Ready. 

HUMPHREY.      A    Manual    for     Nurses.      Including    General 

Anatomy  and    Physiology,  Management  of  the  Sick   Room,    etc 

23d   Edition.     79  Illustrations.  ft. 00 

"  In  the  fullest  sense,  Dr.  Humphrey's  book  ts  a  distinct  advance  on 

all   previous    manuals,     ft   is,  in   point  of  fact,  a  concise  treatise  on 

medicine  and  surgery  for  the  beginner,  incorporating  with  the  text  the 

management  of  childbed  and  the  hygiene  of  the  sick-room.     Its  value 

is  greatly  enhanced  by  copious  wood -cuts  and  diagrams  of  the  bones 

and  internal  organs." — British  Medical  Journal ',  London. 

STARR.  The  Hygiene  of  the  Nursery.  Including  the  General 
Regimen  and  Feeding  of  Infants  and  Children,  and  the  Domestic  Man- 
agement of  the  Ordinary  Emergencies  of  Early  Life,  Massage,  etc.  6th 
Edition.     95  Illustrations.  Jtt.oo 

TEMPERATURE  AND  CLINICAL  CHARTS.    See  page  6. 

VOSWINKEL.  Surgical  Nursing.  Second  Edition,  Enlarged. 
us  Illustrations.  ti.oo 
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OBSTETRICS. 

CAZEAUX  AND  TARNIER.  Midwifery.  With  Appendix  by 
Munds.  The  Theory  and  Practice  of  Obstetrics,  including  the  Dis- 
eases ot  Pregnancy  and  Parturition,  Obstetrical  Operations,  etc 
8ih  Edition.  Illustrated  by  Colored  and  other  full-page  Plates,  and 
numerous  Wood  Engravings.  Cloth,  $4.50;  Full  Leather,  $5.50 

EDGAR.    Text-Book  of  Obstetrics.     Illustrated.       Preparing. 

PULLERTON.    Obstetric  Nursing.     5th  Ed.    Illustrated,    fi.oo 

LANDIS.  Cornpeod  of  Obstetrics.  7th  Edition  Revised  by  Wat. 
H.  Wxlls,  Demonstrator  ol  Clinical  Obstetrics,  Jefferson  Medical 
College.     53  Illustrations.  .80  ;  Interleaved,  £i.co 

WINCKEL.  Text-Book  of  Obstetrics,  Including  the  Pathol- 
ogy and  Therapeutics  of  the  Puerperal  State.  Authorized 
Translation  by  J.  Clifton  Edgar,  m.d.     IIIus.  Cloth,  $5.00 

PATHOLOGY. 

BARLOW.     General  Pathology.     795  pages.    8ro.  85.00 

BLACK.     Micro-Organiama.     The  Formation  of  Poisons.  .75 

BLACKBURN.  Autopsies.  A  Manual  of  Autopsies  Designed  for 
the  Use  ol  Hospitals  for  the  Insane  and  other  Public  Institutions. 
Ten  full-page  Plates  and  other  Illustrations.  81  »5 

CONN.     Agricultural  Bacteriology,     ltlus.   Jtut  Ready,      81.50 
COPLIN.  Manual  of  Pathology.  Including  Bacteriology,  Technic 
of  PosL-Mortenu,  Methods  of  Pathologic  Research,  etc.    330  Illus- 
trations, 7  Colored  PUtes.     3d  Edition.  £3.50 

DA  COSTA.  Clinical  Hematology.  Six  Colored  Plates  and  48 
Illustrations,     fust  Ready.  85.00 

EMERY.     Bacteriological  Diagnosis.  /■  Prtit. 

HEWLETT.  Manual  of  Bacteriology.  7;  Illustrations.  Second 
Edition,  Revised  and  Enlarged.  In  Preee. 

ROBERTS.   Gynecological  Pathology.    lllus.  Just  Ready    86  00 

THAYER.  Compend  of  General  Pathology.  Illustrated. 
Nearly  Ready     .60  ;  Interleaved,  tt.co 

THAYER.    Compend  of  Special  Pathology.     Illustrated. 

Nearly  Ready.     .80;    Interleaved,  81  00 
VIRCHOW.     Post-Mortem   Examinations.     3d  Edition.  .73 

WHITACRE.  Laboratory  Text-Book  or  Pathology.  With 
1st  Illustrations.  81.50 

WILLIAMS.  Bacteriology.  A  Manual  for  Students.  90  Illus- 
trations,    id  Edition,  Revised.  81.50 

PHARMACY. 

Special  Catalog**  of  Books  on  Pharmacy  sent  free  of  on  Application. 

COBLENTZ.  Manual  of  Pharmacy.  A  Complete  Text-Book 
by  the  Professor  In  the  New  York  College  of  Pharmacy,  td  Edition, 
Revised  and  Enlarged.   437  lllus.  Cloth,  I3.50;  Sheep,  $4  50 

COBLENTZ.    Volumetric  Analysis.     Illustrated.  In  Press. 

BBASLEY.  Book  of  3100  Prescription,!*  Collected  from  the 
Practice  of  the  Most  Eminent  Physicians  and  Surgeons — English, 
French,  and  American.  A  Compendious  History  ol  the  Materia 
Medics,  Lists  of  the  Doses  of  all  the  Officinal  and  Established  Pre- 
parations, an  lVdexof  Diseases  and  their  Remedies.     7U1  Ed.    $3 .00 


MEDICAL    BOOKS. 


BEASLEY.  Druggist!'  General  Receipt  Book.  Comprising 
a  Copious  Veterinary  Formulary,  Recipes  in  Patent  and  Proprietary 
Medicines,  Druggists'  Nostrums,  etc.;  Perfumery  and  Cosmetics, 
Beverages,  Dietetic  Articles  and  Condiments,  Trade  Chemicals, 
Scientific  Processes,  and  many  Useful  Tables.     10th  Ed.  Ja.oo 

BEASLEY.  Pharmaceutical  Formulary.  A  Synopsis  of  the 
British,  French,  German,  and  United  State*  Pharmacopoeias.  Com- 
prising Standard  and  Approved  Formulae  for  the  Preparations  and 
Compounds  Employed  in  Medicine.      lath  Edition.  $100 

PROCTOR.  Practical  Pharmacy,  id  Edition,  with  Illustrations 
and  Elaborate  Tables  ol  Chemical  Solubilities,  etc.  $3-oo 

ROBINSON.  Lalm  Grammar  of  Pharmacy  and  Medicine. 
3d  Edition,     With  elaborate  Vocabularies.  $'-75 

SAYRE.  Organic  Materia  Medics  and  Pharmacognosy.  Ad 
Introduction  to  the  Study  of  the  Vegetable  Kingdom  and  the  Vege- 
table and  Animal  Drugs.  Comprising  the  Botanical  and  Physical 
Characteristics,  Source,  Constituents,  and  Pharmacopeia!  Prepar- 
ations, Insects  Injurious  to  Drug's,  and  Parmacal  Botany.  With 
sections  on  Histology  and  Microtechnique,  by  W.  C.  Stbvhns. 
374  Illustrations.    Second  Edition.  Cloth,  $4.50 

SCOVILLE.  The  Art  of  Compounding.  Second  Edition,  Re- 
vised and  Enlarged.  Cloth,  $3.50 

STEWART.  Compend  of  Pharmacy.  Based  upon  "  Reming- 
ton's Text-Book  of  Pharmacy."  5th  Edition,  Revised  in  Accord* 
ance  with  the  U.  S.  Pharmacopo=ia,  1890,  Complete  Tablet  of 
Metric  and  English  Weights  and  Measures.     .80;    Interleaved,  fi.oo 

TAVERA.     Medicinal  Plants  of  the  Philippines,     fust  Ready. 

fs.oo 

UNITED  STATES  PH  ARMACOPCEI  A.  7th  Decennial  Revision. 
Cloth,  $2. 50  (postpaid,  fa. 77} ;  Sheep,  P3.00  (postpaid,  $3.37) ;  Inter- 
leaved, £4.00  (postpaid,  $450);  Printed  on  one  side  of  page  only, 
unbound,  93.50  (postpaid,  $3-90). 

Select  Tables  from  the  U.  8.  P.     Being  Nine  of  the  Most  Impor- 
tant and  Useful  Tables,  Printed  on  Separate  Sheets.  .S5 

POTTER.       Hand-Book  of  Materia  Medica,  Pharmacy,  and 

Therapeutics,    600  Prescriptions .    8th  Ed.    Clo.,  J5.00;  Sh.,$6.oo 


PHYSIOLOGY. 

BIRCH.  Practical  Physiology.  An  Elementary  Class  Book. 
62  Illustrations.  >t-7S 

BRUBAKER.  Compend  ol  Physiology.  10th  Edition,  Revised 
and  Enlarged.     Illustrated.  .80;  Interleaved,  $1. 00 

JONES.    Outlines  of  Physiology.    96  Illustrations.  I'. 50 

KIRKES.  Handbook  of  Physiology.  17th  Authorized  Edition. 
Revised,  Rearranged,  and  Enlarged.  By  Pitor.  W.  D,  Hallibur- 
ton, of  Kings  College,  London.  681  Illustrations,  some  of  which 
are  in  colors.  Cloth,  I3.00;  Leather,  $3.75 
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LANDOIS.  A  Text-Book  of  Human  Physiology,  Inducing 
Histology  and  Microscopical  Anatomy,  with  Special  Reference  to 
the  Requirements  of  Practical  Medicine.  5th  American,  translated 
from  the  9th  German  Edition,  with  Additions  by  Wh.  Stirling. 
m  .d.  ,d.sc.    84s  Illus.,  many  of  which  are  printed  in  colors.    /«  Prttt. 

STARLING.     Elements  of  Human  Physiology,     too  Ilk.    fi.oo 

STIRLING.  Outlines  of  Practical  Physiology.  Including 
Chemical  and  Experimental  Physiology,  with  Special  Reference  to 
Practical  Medicine.     3d  Edition.     989  Illustrations,  fts.oo 

TYSON.    Cell  Doctrine.     Its  History  and  Present  Slate.        £1.50 


PRACTICE. 

BEALE.  On  Slight  Ailments;  their  Nature  and  Treatment, 
id  Edition,  Enlarged  and  Illustrated.  <i .as 

PAGGE.  Practice  of  Medicine.  4th  Edition,  by  P.  H.  Pva- 
Smitii.  M.d.     •  Volumes.  In  Press. 

FOWLER.  Dictionary  of  Practical  Medicine.  By  various 
writers..  An  Encyclopaedia  or  Medicine.  CIo.,gj.oo;  Half  Mor.  ga.oo 

GOULD  AND  PYLE.  Cyclopedia  of  Practical  Medicine  and 
Surgery.  A  Concise  Reference  Handbook,  Alphabetically 
Arranged,  with  particular  Reference  to  Diagnosis  and  Treatment. 
Edited  by  Dxs.  Gould  and  Pyls,  Assisted  by  71  Special  Con- 
tributors. Illustrated,  one  volume.  Large  Square  Octavo,  Uniform 
with  "Gould's  Illustrated  Dictionary.'* 

Sheep  or  Half  Morocco,  f  to  00;   with  Thumb  Index,  f  11.00 
Half  Russia,  Thumb  Index,  f  is. 00 

«$-  CompUt*  dt  script  it*  circmlar  frtt  m/an  application. 

HUGHES.  Compend  of  the  Practice  of  Medicine.  6th  Edition, 
Revised  and  Enlarged. 

Part  I.     Continued,  Eruptive,  and  Periodical  Fevers,  Diseases  of  the 
Stomach,   Intestines,  Peritoneum,  Biliary    Passages,  Liver,  Kid- 
neys, etc.,  and  General  Diseases,  etc. 
Part  II.     Diseases  of  the  Respiratory  System,  Circulatory  System, 
and  Nervous  System;  Diseases  of  the  Blood,  etc. 

Price  of  each  part,  .80 ;  Interleaved,  f  1.00 

Physician's   Edition.      In  one  volume,  including  the  above  two 

parts,  a   Section  on  Skin    Diseases,  and  an  Index.     6th   Revised 

Edition.    635  pp.  Full  Morocco,  Gilt  Edge.  (3.95 

MURRAY.     Rough  Notes  on  Remedies.    4th  Ed.    Ju%t  Rrady. 

*i.*5 
TAYLOR.  Practice  of  Medicine.  6th  Edition.  Just  Rtady.  %***> 
TYSON,  The  Practice  of  Medicine.  By  Jambs  Tyson,  m.d.. 
Professor  of  Medicine  in  the  University  of  Pennsylvania.  A  Com- 
plete  Systematic  Text-book  with  Special  Reference  to  Diagnosis  and 
Treatment,  ad  Edition,  Enlarged  and  Revised.  Colored  Plates  and 
IS5  other  Illustrations.     is»  Pages.       Cloth,  $5.50  ;  Leather,  £6.50 


PRESCRIPTION  BOOKS. 

BKASLEY.  Book  of  JIOO  Prescription*.  Collected  Irom  the 
Practice  of  the  Most  Eminent  Physicians  and  Surgeon*—  English, 
French,  and  American.  A  Compendious  History  of  the  Materia, 
Medica,  Lists  of  the  Dotes  of  all  Officinal  and  Established  Prepara- 
tions, and  an  lndea  of  Diseases  and  their  Remedies.     7th  Ed.     fa.oo 


BEASLEY.  Druggist*'  General  Receipt  Book.  Comprising 
a  Copious  Veterinary  Formulary,  Recipes  in  Patent  and  Proprie- 
tary Medicines,  Druggists'  Nostrums,  etc.  ;  Perfumery  and  Cos* 
metics.  Beverages,  Dietetic  Articles  and  Condiments,  Trade  Chem- 
icals, Scientific  Processes,  and  an  Appendix  of  Useful  Tables. 
10th  Edition,  Revised.  $t.oo 

BEASLEY.  Pocket  Formulary.  A  Synopsis  ol  the  British,  French, 
German,  and  United  States  Pharmacopoeias  and  the  chief  unofficial 
Formularies.     rath  Edition.  is.oo 


SKIN. 

BULKLEY.    The  Skin  in  Health  and  Disease.    Illustrated.    .40 
CROCKER.     Diseases  of  the  Skin.    Their  Description,  Pathol- 
ogy, Diagnosis,  and  Treatment,  with  Special  Reference  to  the  Skin 
Eruptions  of  Children.   99  lllus.   3d  Edition.  Preparing. 

SCHAMBERG.  Diseases  of  the  Skin.  2d  Edition,  Revised  and 
Enlarged.    105  Illustrations.    Being  No.  16  TQuiz-Compend?  Series. 

Cloth,  .80;  Interleaved,  ft.co 

VAN  HARLINQEN.  On  Skin  Diseases.  A  Practical  Manual 
of  Diagnosis  and  Treatment,  with  special  reference  to  Differential 
Diagnosis.  3d  Edition,  Revised  and  Enlarged.  With  Formulae 
and  60  Illustrations,  some  of  which  are  printed  in  colors.        fa-75 

SURGERY  AND  SURGICAL  DIS- 
EASES (see  also  Urinary  Organs). 

BERRY.  Diseases  of  the  Thyroid  Gland  and  Their  Surgica 
Treatment.     Illustrated,     Just  Ready,  $A(X> 

BUTL1N.  Operative  Surgery  of  Malignant  Disease,  ad  Edi- 
tion.     1 1  luvt  rated .     Octavo.  £4 .  $0 

DEAVER.  Surgical  Anatomy.  A  Treatise  on  Human  Anatomy 
in  its  Application  to  Medicine  and  Surgery.  With  about  400  very 
Handsome  full-page  Illustrations  Engraven  from  Original  Drawings 
made  by  special  Artists  from  Dissections  prepared  for  the  purpose. 
Three  Volumes.     Royal  Square  Octavo. 

Cloth,  fai.oo;  Half  Morocco  or  Sheep,  $24,00  ;  Half  Russia,  £37.00 
Complete  descriptive  circular  and  special  terms  upon  application. 

DEAVER.  Appendicitia,  Its  Symptoms,  Diagnosis,  Pathol- 
ogy, Treatment,  and  Complications.  Elaborately  Illustrated 
wan  Colored  Plates  and  other  Illustrations.     2d  Edition.  $3-$o 

DULLES.  What  to  Do  First  in  Accidents  and  Poisoning. 
5th  Edition.     New  Illustrations.  fli.oo 

FULLERTON.     Surgical  Nursing.     3d  Edition.    65  lllus.    £1.00 
HAMILTON.     Lectures  on  Tumors.    3d  Edition.  gt.sj 

HEATH.  Minor  Surgery  and  Bandaging,  nth  Edition,  Revised 
and  Enlarged.    105  lllus.,  Formulae,  Diet  List,  etc.  Just  Ready,  ft. so 

HEATH.  Injuries  and  Diseases  of  the  Jaws.  4th  Ed.  £4.50 
HORW1TZ.  Compend  of  Surgery  and  Bandaging,  including 
Minor  Surgery,  Amputations,  Fractures,  Dislocations,  Surgical  Dis- 
eases, and  the  Latest  Antiseptic  Rules,  etc.,  with  Differential  Diagno- 
sis and  Treatment.  5th  Edition,  very  much  Enlarged  and  Rear- 
ranged.   167  Illustrations,  98  Formulae.   Clo.,.8o;  Interleaved,  £1.00 
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JACOBSON.     Operations    Of    Surgery.    Over  too   Illustration*. 

Cloth,  fvoo;   Leather,  #4.00 

KEHR.  Gall-Stone  Disease.  Tranilatcd  by  William  Wotkvns 
Skymouk,  M.D.  $1 .50 

LANE.     Surgery  of  the  Head  and  Neck,     iiolllus.  $5.00 

MACREAOY.  A  Treatise  on  Ruptures.  14  Full-page  Litho- 
graphed Plate*  and  Numerous  Wood  Engravings.  Cloth,  $6. 00 

MAKINS.  Surgical  Experiences  in  South  Africa.  1899-1900 
Illustrated.  $4.00 

MAY  LARD.  Surgery  of  the  Alimentary  Canal.  97  Illustrations, 
ad  Edition,  Revised.  1*3 -oo 

MOULL1N.  Text-Book  of  Surgery.  With  Special  Reference  10 
Treatment.  3d  American  Edition.  Revised  and  edited  by  John  B. 
Hamilton,  m.o.,  ll.d..  Professor  of  the  Principles  of  Surgery  and 
Clinical  Surgery,  Rush  Medical  College,  Chicago.  6ai  Illustrations, 
many  of  which  are  printed  in  colors.     Cloih,  fo.oo;   Leather,  £7  00 

SMITH.  Abdominal  Surgery.  Being  a  Systematic  Description  ot 
all  the  Principal  Operations.    334  lllus.  6ih  Ed.    s  Vols.  Clo.,  iio.oo 

VOSWINKEL.  Surgical  Nursing.  Second  Edition,  Revised  and 
Enlarged.     111  Illustrations.  fi.oo 

WALSHAM.  Manual  of  Practical  Surgery.  7th  Ed.,  Re- 
vised and  Enlarged.   483  Engravings.  950  pages.  |3-5o 

TEMPERATURE  CHARTS,  ETC. 

GRIFFITH.  Graphic  Clinical  Chart  for  Recording  Temper- 
ature, Respiration,  Pulse,  Day  of  Disease,  Date,  Age,  Sex, 
Occupation,  Name,  etc.  Printed  in  three  colors.  Sample  copies 
free.  Put  up  in  loose  packages  of  fifty*  .50.  Price  to  Hospitals,  $00 
copies,  14.00;  1000  copies,  S7.50.  With  name  of  Hospital  printed 
on,  so cts.  extra. 

KEEN'S  CLINICAL  CHARTS.  Seven  Outline  Drawings  of  the 
Body,  on  which  may  be  marked  the  Course  of  Disease,  Fractures, 
Operations,  etc.  Each  Drawing  may  be  had  separately,  twenty-five 
to  pad,  9%  cents. 

SCHREINER.  Diet  Lists.  Arranged  in  the  form  of  a  chart. 
With  Pamphlets  of  Specimen  Dietaries.     Pads  of  50.  .75 

THROAT   AND    NOSE   (see  also  Ear). 

COHEN.     The  Throat  and  Voice.     Illustrated.  .40 

HALL.  Diaeases  of  the  Note  and  Throat.  ?'i  Edition,  Enlarged. 
Two  Colored  Plates  and  80  Illustration..  f*'7S 

HOLLOPETER.     Hay  Fever.     Its  Successful  Treatment       ji.oo 

KNIGHT.  Diseases  or  the  Throat.  A  Manual  for  Student.. 
Illustrated.  Nearly  Ready. 

LAKE.  Laryngeal  Phthisis,  or  Consumption  of  the  Throat. 
Colored  Illustrations.  is  o 

MACKENZIE.  Pharmacopoeia  of  the  London  Hospital  for 
Dla.  of  the  Throat,    sth  Ed.,  Revised  by  Dr.  F.  G.  H»vn  fi.oo 

McSRIDE.  Diseases  of  the  Throat,  Noae,  and  Ear.  With  col- 
ored Illustration,  from  original  drawings.   3d  Edition.  fa  00 

POTTER.  Speech  and  It*  Defects.  Considered  Physiologically, 
Pathologically,  and  RemediaUy.  fi.oo 

SHEILD.    Nasal  Obstructions.    Illustrated.  ft. 50 

URINE  AND  URINARY  ORGANS. 

ACTON.  The  Functions  and  Disorders  of  the  Reproductive 
Organs  in  Childhood,  Youth,  Adult  Age,  and  Advanced  Life, 
Considered  la  their  Physiological,  Social,  and  Moral  Relations. 
8th  Edition.  I1.75 
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BEALE.  One  Hundred  Urinary  Deposits.  On  eight  sheets, 
for  the  Hospital,  Laboratory,  or  Surgery,  Paper,  fts.oo 

HOLLAND.  The  Urine,  the  Gastric  Contents,  the  Common 
Poisons,  and  the  Milk.  Memoranda,  Chemical  and  Microscopi- 
cal, for  Laboratory  Use.  Illustrated  and  Interleaved.    6th  Ed.    It.oo 

KLEEN.    Diabetes  and  Glycosuria.  fs.to 

MEMMINGER.     Diagnosis  by  the  Urine,    ad  Ed.   14  IUus.   fi.oo 

MORRIS.  Renal  Surgery,  with  Special  Kelerence  to  Stone  in  the 
Kidney  and  Ureter  and  to  the  Surgical  Treatment  of  Calculous 
Anuria.     Illustrated.  fa.oo. 

MOULL1N.  Enlargement  of  the  Proatate.  Its  Treatment  and 
Radical  Cure.     2d  Edition.     Illustrated.  I*-75 

MOULL1N.  Inflammation  of  the  Bladder  and  Urinary  Fever. 
Octavo.  ft. So 

SCOTT.  The  Urine.  Its  Clinical  and  Microscopical  Examination. 
41  Lithographic  Plates  and  other  Illustrations.    Quarto.  Cloth,  £5.00 

TYSON.  Guide  to  Examination  of  the  Urine.  For  the  Use  of 
Physicians  and  Students.  With  Colored  Plate  and  Numerous  Illus- 
trations engraved  on  wood.     9th  Edition,  Revised.  $1 .25 

VAN    NUY3.     Chemical  Analysis  of  Urine.     39  IUus.         fi.oo 


VENEREAL  DISEASES. 

GOWSRS.     Syphilis  and  the  Nervous  Svstem.  fi.oo 

STURGIS  AND  CABOT.     Student'a    Manual    of  Venereal 

Diseases.     7th  Revised  and  Enlarged  Ed      tamo.  fi  .25 


VETERINARY. 

BALLOU.     Veterinary  Anatomy  and  Physiology.     39  Graphic 
1U  nitrations.  .80;  Interleaved,  fi.oo 


WOMEN,  DISEASES  OF. 

BISHOP.     Uterine  Fibromyomata.   Their  Pathology,  Diagnosis, 
and  Treatment.     Illustrated.  '  Cloth,  I3.50 

BY FORD  (H.  T.).     Manual  of  Gynecology.    Second  Edition, 
Revised  and  Enlarged  by  100  pages.     341  Illustrations.  f  3  00 

DUHRSSEN.     A  Manual   of  Gynecological    Practice,      105, 
lUustrations.  ft.  50 

FULLERTON.     Surgical   Nursing.     3d   Edition,   Revised  and 
Enlarged.     69  Illustrations.  fi.oo 

LEWERS.     Diseases  of  Women.     146  IUus.    5th  Ed.  $2.50 

MONTGOMERY.     Practical    Gynecology.     A  Complete   Sys- 
tematic Text-Book,    jay  lUustrations.     Cloth,  15.00;  Leather,  £6.00 

ROBERTS.      Gynecological    Pathology.      With    127   Full-page 
Plates  containing  151  Figures.    Just  Ready.  (6.00 
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ranged, full,  and  concise,  and  arc  really  the  best  line  of  text-books  thai 
could  be  found  for  either  student  or  practitioner." 
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Price  ol  each.  Cloth,  .80.         Interleaved,  lor  taking  Notes,  11.00. 
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Enlarged  Edition.  Including  Visceral  Anatomy.  Can  be  used 
with  either  Morris's  or  Gray's  Anatomy.  117  Illustrations  and  16 
Lithographic  Plates  of  Nerves  and  Arteries,  with  Explanatory 
Tables,  etc.  By  Samuel  O.  L.  Pottii,  m.d.,  Professor  of  the 
Practice  of  Medicine,  College  of  Physicians  and  Surgeons,  San 
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No.  a.  HUGHES.  PRACTICE  OP  MEDICINE.  Parti.  Sixth 
Edition,  Enlarged  and  Improved.  By  Daniel  E.  Hugh  as,  m.d., 
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Lahdis,  m.d.  Revised  and  Edited  by  Wm.  H.  Wells,  m.d,. 
Demonstrator  of  Clinical  Obstetrics,  Jefferson  Medical  College, 
Philadelphia.     Enlarged.     53  Illustrations. 

No.  6.  POTTER.  MATERIA  MEDICA,  THERAPEUTICS, 
AND  PRESCRIPTION  WRITING.  Sixth  Revised  Edition 
(U.  S.  P.  1890).  By  Samuel  O.  L.  Po-iran,  m.d.,  Professor  ol 
Practice,  College  of  Physicians  and  Surgeons,  San  Francisco; 
Brigade  Surgeon,  U.  S.  Vol. 


MEDICAL  BOOKS. 


?  QUIZ-COMPENDS  ?— Continued. 

No.  7,  WELLS.  GYNECOLOGY.  Second  Edition.  By  Wat.  H. 
Wells,  m.d..  Demonstrator  of  Clinical  Obstetric*,  Jefferson 
Medical  College,  Philadelphia.     140  Illustrations. 

No.  8.  GOULD  AND  FYLE.  DISEASES  OF  THE  EYE 
AND  REFRACTION.  Second  Edition.  Including  Treatment 
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and  Venereal  Diseases  in  Jefferson  Medical  College  ;  Surgeon  to 
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No.  10.  LEFFMANN.  MEDICAL  CHEMISTRY.  Fourth 
Edition.  Including  Urinalysis,  Animal  Chemistry,  Chemistry  of 
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No.  is.  BALLOU.  VETERINARY  ANATOMY  AND  PHY- 
SIOLOGY. Illustrated.  By  Wm.  R.  Ballou,  h.d.,  Professor 
of  Equine  Anatomy  at  New  York  College  of  Veterinary  Surgeons; 
Physician  to  Mcllevue  Dispensary,  etc.     99  graphic  Illustrations 

No.  13.  WARREN,  DENTAL  PATHOLOGY  AND  DEN- 
TAL MEDICINE.  Third  Edition  Illustrated.  Containing 
a  Section  on  Emergencies.  By  Geo.  W,  Wahkbn,  n.n.s.,  Chiet 
ot  Clinical  Staff,  Pennsylvania  College  of  Dental  Surgery. 

No.  11.  HATFIELD.  DISEASES  OF  CHILDREN,  Second 
Edition.  Colored  Plate.  By  Marcus  P.  Hatrirld,  Profes- 
sor ot  Diseases  of  Children,  Chicago  Medical  College. 

No.  15.  THAYER.   GENERAL  PATHOLOGY.   By  A.  E. 

Thayuk,  u.d.,  Cornell  University  Medical  College.     Illustrated. 

No.  16.  SCHAMBERG.  DISEA8ES  OF  THE  SKIN.  Second 
Edition.  By  Jay  F,  Schambkrc,  m.d.,  Professor  of  Diseases  of 
the  Skin,  Philadelphia  Polyclinic.  Second  Edition,  Revised  and 
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No.  17.  GUSHING.  HISTOLOGY.  By  H.  H.  Cashing,  u.d., 
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Confusion  Colours. 


Mill 


Test  II.  a. 


Confusion  Colours. 
Red  Blindness. 


Confusion  Colours. 
Green  Blindness. 
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Test  II.  b. 


Confusion  Colours. 
Red  Blindness. 


Confusion  Colours. 
Green   Blindness. 
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N.B. — This  Card  it  merely  intended  to  illustrate  t)\e  text  (The 
Colour  Sense,  Chap.  I.  and  Appemiix  '  '  '  -'-  -«*  ;*"'f  f»* 
use  as  a  test. 


